EM-1
ENGINE[MECHANICAL[{2JZ-GE)[] - CO/HC

CO/HC

INSPECTION

HINT:
This[¢heck[is[Used[dnly[fo[dietermine[Whether[br[hot[ihe[idle
CO/HC[¢omplies[Wwith[fegulations.

1.[] INITIAL[CONDITIONS
Engine[@thormalldperating[iemperature
Air[¢leaner[installed
All[pipes[@nd[hoses[dflair[induction[$ystem[¢onnected
All[accessories[$witched[DFF
Alliyacuum[lines[properly[¢onnected
SFI[$ystem[Wiring[¢onnectors[iully[plugged
Ignition[fiming[¢hecked[¢orrectly
Transmission[in[heutral[position -
Tachometer[and[CO/HC[ieter[¢alibrated[®yhand
START[ENGINE
RACE[ENGINE[AT[2,500[RPMFOR[APPROX. 180
SECONDS
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4.[] INSERT[CO/HC[METER[TESTING[PROBE[AT[LEAST
CO/HCMeter 40[em[{1.3[)[INTO[TAILPIPE[PURING[IDLING

A 5.] IMMEDIATELY[CHECKTO/HC[CONCENTRATION[AT

IDLE[AND/OR[2,500[RPM

HINT:
When[doing[the[P[mode[]2,500tpm[and[idle)3est,[follow[Ihe
measurement[drder[prescribed[by[ihe[@pplicable[local[tegula-
tions.

Y nossaz|  IfIhe[CO/HC[Eoncentration[dloes[hot[¢omply[with[fegulations,

troubleshoot in the order given below.

(@ Check oxygen sensors operation.
(See[page[DI-49)

(b) Seethetable below for possible causes, and then inspect
and correct the applicable causes if necessary.

LEXUS[1S300/IS200BUP[] (RM870E)



ENGINE MECHANICAL (2JZ-GE)

- CO/HC

HC

co

Phenomenon

Causes

High

Normal

Rough idle

1. Faulty ignitions:

e Incorrect timing

* Fouled, shorted or improperly gapped plugs
¢ Open or crossed high-tension cords

2. Incorrect valve clearance

3. Leaky intake and exhaust valves

4. Leaky cylinder

High

Low

Rough idle
(Fluctuating HC reading)

1. Vacuum leaks:

*PCV hose

« Intake manifold

* Throttle body

« Cylinder head gasket

2. Lean mixture causing misfire

High

High

Rough idle
(Black smoke from exhaust)

1. Restricted air filter

2. Plugged PCV valve

3. Faulty EFI systems:

* Faulty pressure regulator

» Defective water temperature sensor
« Faulty engine ECU

« Faulty injector

« Faulty throttle position sensor
 Faulty air flow meter

LEXUS 1S300/1IS200 SUP

(RM870E)
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ENGINE[MECHANICAL[{2JZ-GE)[] - COMPRESSION

COMPRESSION

INSPECTION

HINT:

Ifherefis[ack[dfipower,[éxcessive[dil[donsumption[drpoor[fuel

economy,[ineasure[ihe[¢ompression[pressure.

1.[] WARM[UP[AND[STOPENGINE

Allow[ihe[éngine[fo[warm[Uipdo[hormal[dperatingfemperature.

2.[] REMOVE[ENGINE[COVER

Remove[ihe[4[huts[and[éngine[¢over.

3.[] DISCONNECT[IGNITION[COILS[ANDHIGH-TENSION
CORD[SET[ASSEMBLY[(See[page[lG-6)

4] REMOVE[BPARK[PLUGS

5.[] DISCONNECT[NJECTOR[CONNECTORS -

EMOD1-08

6.] CHECK[CYLINDER[COMPRESSION
Insertf@d[¢ompressioniesterlinto[the[$park[plughole.
While[Icranking[the[lengine,[Imeasure[the[lcompression
pressure.

HINT:
/ / Always[use[@[fully[¢harged[batteryfo[dbtain[éngine[fevolutions
of[250[fpm[br[more.
()0 Repeat[3teps[ia)ihrough[{b){oréach[¢ylinder.
amsz| NOTICE:

This[measurement[mustbedonelin[as[short[alime[as[pos-
sible.
Compression:
1,324[kPa[{13.5[kgf/cmg192[psi)[or[inore
Minimum pressure:
1,079 kPa (11.0 kgf/cm?2, 156 psi)
Difference between each cylinder:
98 kPa (1.0 kgf/cm2, 14 psi) or less
(d) If the cylinder compression in 1 or more cylinders is low,
pour a small amount of engine oil into the cylinder through
the spark plug hole and repeat steps (a) through (b) for
the cylinder with low compression.

. If adding oil helps the compression, it is likely that
the piston rings and/or cylinder bore are probably
worn or damaged.

. If pressure stays low, a valve may be sticking or
seating improper, or there may be leakage past the
gasket.

LEXUS[1S300/IS200BUP[] (RM870E)
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ENGINE[MECHANICAL[{2JZ-GE)[] - COMPRESSION

LEXUS[1S300/IS200[BUP[] (RM870E)

7. RECONNECTINJECTOR[CONNECTORS

HINT:

TheNos.[1,[3,Blhjector[donnectors@nd[dark[gray,@nd[theNos.

2,[4,[®[injector[¢onnectors[are[brown.

8.[] REINSTALL[SPARK[PLUGS

9.] RECONNECTIGNITIONCOILS[AND[HIGH-TENSION
CORD[SET[ASSEMBLY[{See[page[lG-6)

10. INSTALL ENGINE COVER

Install the engine cover with the 4 nuts.
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ENGINE MECHANICAL (2JZ-GE) - VALVE CLEARANCE

P )/< > A11131

LEXUS 1S300/IS200 SUP (RM870E)

VALVE CLEARANCE

ADJUSTMENT

HINT:

Inspect and adjust the valve clearance when the engine is cold.

1. REMOVE ENGINE COVER

Remove the 4 nuts and engine cover.

2. DRAIN ENGINE COOLANT

3. REMOVE INTAKE AIR RESONATOR

4. REMOVE THROTTLE BODY AND INTAKE AIR
CONNECTOR ASSEMBLY

(@) Disconnect the accelerator cable from the throttle body.

EMO0D2-06

(b) Disconnect the engine wire clamp from the clamp bracket
of the throttle body.

(c) Disconnectthe engine wire from the clamp on the throttle
body bracket.

(d) Disconnect the accelerator pedal position sensor con-
nector.

(e) Disconnect the throttle control motor connector.

()  Disconnect the throttle position sensor connector.

() Disconnectthe air assist hose from the intake air connec-
tor.

(h)  Disconnect the PCV hose from the intake air connector.

Disconnect the VSV connector for EVAP.

Disconnect the EVAP hose (from charcoal canister) from

the VSV for EVAP.

(k) Disconnect the vacuum hose (from No. 2 vacuum pipe)
from the No. 1 vacuum pipe.

()  Remove the 2 nuts holding the throttle body bracket to the
cylinder head.

(m) Remove the 4 bolts and 2 nuts holding the intake air con-
nector to the air intake chamber.

(n) Disconnect the vacuum hose (from actuator for ACIS)
from the No. 1 vacuum pipe.

(o) Disconnect the 2 water bypass hoses from the throttle
body, and remove the throttle body together with the in-
take air connector and gasket.
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ENGINE[MECHANICAL[{2JZ-GE)[] - VALVE[CLEARANCE

A02638

A02664

LEXUS[1S300/IS200[BUP[] (RM870E)

5. REMOVE[NO.BTIMINGBELT[COVER

Using[aB[mmhexagonirench,femovelthe[4Bolts,dil[fillerdap,

timing[belt[¢over[@and[gasket.

6.] REMOVE[IGNITION[COILS[ANDHIGH-TENSION
CORD[SET[ASSEMBLY[(See[page[lG-6)

7.1 REMOVE[SPARKPLUGS

8.[] DISCONNECTENGINEWIRE[FROM[CYLINDERHEAD
COVERS

9.[] REMOVE[CYLINDER[HEAD[COVERS
(See[page[EM-34)

10.[] SET[NO. 1[CYLINDER[TO[TDC/COMPRESSION

(@0 Turn3he[trankshaft[pulley[and[align[its[groove[Wwith[the
timing[fnark[]0”[ofiheNo. 1diming[belt[¢over.

NOTICE:

Always[iurn[the[¢rankshaft[¢lockwise.

(b)O CheckIhatRhediming[marks[pfihe[€amshaft@iming[pul-
leyslare[@ligned[With[fhe[diming[inarks[dfihe[INo.[4(fiming
belt[¢over.

Iffhot,[Jurn[ihe[¢rankshaft 1[tevolution[{360°).

11[]] INSPECT[VALVE[CLEARANCE
(@0 Check[®nly[ihose[Valves[indicated[inFhe[illustration.

(1 Using[a[feeler[gauge,[measure[the[tlearance[be-
tween[ihe[Valvellifterfand[¢amshaft.

1 Recordthe[Jalve[glearance[iheasurements[dffthose
thatfare[dut[df[$pecification.[They[Willhe[Uised[Tater
to[Jdetermine[the[frequired[replacementjadjusting
shim.

Valve[¢learance[{Cold):

Intake 0.15 —[0.25[m(0.006 -[0.010[in.)

Exhaust 0.25 -[0.35[Inm[{0.010 —[0.014[in.)

(b)  Turn the crankshaft pulley 1 revolution (360°), and align
the groove with the timing mark "0” of the No. 1 timing belt
cover.
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ENGINE MECHANICAL (2JZ-GE) - VALVE CLEARANCE

() Check only the valves indicated as shown. Measure the
valve clearance. (See procedure in step (a))

A02665

12. ADJUST VALVE CLEARANCE
(@ Remove the adjusting shim.
e  Turnthe camshaft so that the cam lobe for the valve
to be adjusted faces up. -
. Turn the valve lifter with a screwdriver so that the
notches are perpendicular to the camshaft.

Upward

P02094

. Insert SST (B) gently from the inside as shown inthe

illustration.
EX Side

P12860

 Using SST (A), hold the camshaft as shown in the
illustration.
SST 09248-55040 (09248-05410)

«  Using SST (A), press down the valve lifter and place
SST (B) between the camshaft and valve lifter. Re-
move SST (A).
SST 09248-55040 (09248-05410, 09248-05420)
HINT:
*  Apply SST (B) at slight angle on the side marked with ”7”
or”’9”, at the position shown in the illustration.

P11926

LEXUS 1S300/IS200 SUP (RM870E)



EM-8

ENGINE[MECHANICAL[{2JZ-GE)[] - VALVE[CLEARANCE

A02666
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LEXUS[1S300/IS200[BUP[] (RM870E)

o[}

o[}

HINT:

When[the[adjusting[$him[dfhe[INo. 1[ihtake[$ide[ieplace,

remove[ihe[INo.[2[dr[INo.[B[¢amshaft[bearing[¢ap,[&nd[in-
sen[PSTas[shown[in[dhefillustration.

Using[@[$mall[$crewdriver[and[@[magneticfiinger,[femove
the[@djusting[$him.

Determinefthe[deplacementadjusting[ghim[gize[dccording

to[ihe[ollowing[formulalor[Charts:

(1 Using[@[icrometer,[ineasureihe[thickness[bfihe
removed[$him.

(] Calculate[ihe[ihickness[offa[hew[$him[$o[dhe[valve
clearance[¢omes[Within[$pecified[Value.
THeeennn.. [Thickness[ofllsed[$him

All......... [Measured[Valve[¢learance
N[......... [Thickness[oflhew[$him
Intake
N = + [A -[0.20[inm[{0.008[in.))
Exhaust

N = + [A -[0.30[Inm[{0.012[in.))
o[ Selectfamewghimwith[@fhickness[as[¢lose[as[pos-
sible[fo[ihe[¢alculated[Values.

Shims[are[havailable[jn 17[kizes[jn[jncrements[pf0.050nm
(0.0020[N.),[From[2.500[Mm[{0.0984[in.)1o[B.300[Mm[{0.1299

in.).

©0

13.

14.

Installfa[hew[adjusting[$him.

(1 Place[@[hew[adjusting[$him[dn[ihe[Valve(lifter,[With
imprinted numbers facing down.

. Press down the valve lifter with SST (A), and re-
move SST (B).

SST 09248-55040

REINSTALL CYLINDER HEAD COVERS

(See[page[EM-53)

RECONNECT ENGINE WIRE TO CYLINDER HEAD

COVERS
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ENGINE[MECHANICAL[{2JZ-GE)[] - VALVE[CLEARANCE

LEXUS[1S300/IS200BUP[] (RM870E)

15.]]
16.[]

17.]
(@0
(b)

(a)
19.

20.

REINSTALLSPARK[PLUGS
REINSTALL[JGNITION[ICOILSAND[HIGH-TENSION
CORD[SET[ASSEMBLY[{See[page[lG-6)
REINSTALLNO.[3[TIMINGBELT[COVER
Install[ithe[¢asket[io[Fhe[diming[belt[¢over.
Using@Binmhexagonrench,ihstalltheffimingbelt¢ov-
er[with[ihe[4[bolts.
Torque:[8.0[N-m[{80kgf-cm,[T1[in.-1bf)
Install[ihe[dil[iller(¢ap.
REINSTALLTHROTTLEBODYANDINTAKEAIR[CON-
NECTOR[ASSEMBLY
Installf&[hew[gasket{o[ihe[air[intake[¢hamber.
Place[lhe[lhrottle[body[iogether[With[Ihe[intake[&ir ton-
nector[dn[ihe[¢ylinder(head.
Connectthe[Yacuum[hose[{from[@ctuatorfor[ACIS)[fo[the
No. 1[yacuum[pipe.
Connect[ihe[2[Water[bypass[hoses[io[ihe[fhrottle[body.
Installlthe[4Bolts[and2nutsholdingthelintakelairldonnec-
tor[lo[ihel@ir[intake[¢hamber.
Torque:[28[N-m[{280kgf-cm,[21[dt:-1bf)
Install[the[2[huts[holding[ihe[ihrottle[body[bracket[io[ihe
cylinder{head.

Torque:[21[N-m[{210kgf-cm, 15[ft-1bf)
Connect[ihefair[@ssisthose[lo[ihe[intake[air[¢onnector.
Install[ihe[PCV[hose[{o[ihe[intake[dir[¢onnector.
Installthe[EEVAPhose[{from[¢harcoal[¢anister)[fothe[ VSV
for[EVAP.
Install[ihe[yacuum[hose[{from[INo.[2[Yacuum[pipe)fo[ihe
No. 1[yacuum[pipe.
Install[ihe[fhrottle[position[$ensor[¢onnector.
Install[ihe[accelerator[pedal[position[$ensor[¢onnector.
Install[ihe[Fhrottle[¢ontrol[inotor[¢onnector.
Install[ihe[VVSV[¢onnector[for[EVAP.
Secure[the[éngineWireWith[the[¢lamp[on[thefthrottle[dody
bracket.

Install the engine wire clamp with the clamp bracket of the
throttle body.

Connect the accelerator cable to the throttle body.
REINSTALL INTAKE AIR RESONATOR

REINSTALL ENGINE COVER

Install the engine cover with the 4 nuts.

21,
22,

REFILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS
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VALVE CLEARANCE

ENGINE MECHANICAL (2JZ-GE)
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VALVE CLEARANCE

ENGINE MECHANICAL (2JZ-GE)
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ENGINE[MECHANICAL[{2JZ-GE)[] - IGNITION[TIMING

Hand-Held

B06162

White[l.ead[Wire

[ e

CG

]
L

el st

shanfbipenehe

A04550

LEXUS[1S300/IS200[BUP[] (RM870E)

IGNITION[TIMING

INSPECTION

1.[] WARM[UP[ENGINE
Allow[ihe[éngine[fo[Wwarm[Uip[o[hormal[dperatingiemperature.
2.[] CONNECT[TIMINGLIGHT[TO[ENGINE

3.[] CHECKIIDLESPEED[{See[page[EM-1{)

EM1S2-01

4.[] INSPECT[IGNITION[TIMING

(@O When[using[ihehand-held[iester;
Inspect[ihelignition[iiming.
(1)O Connect[@hand-helddester[io[ihe[PLCS.
(2)0 Please[tEfEr0IAe[hand-held[1gstEr[bperBators

manualfor[further[dietails.

(b)O When[hot[using[ihe[hand-held[fester;
Inspect[ihelignition[iiming.
(1)  Using SST, connect tachometer prove to terminal 9
(TAC) of the DLCS.
SST 09843-18030

(20 Connect the timing light clip to the white lead wire.
NOTICE:
Use a timing light that can detect the primary signal.
(c) Start the engine at idle.

(d) Using SST, connect terminals 13 (TC) and 4 (CG) of the
DLCs.
SST 09843-18040
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ENGINE MECHANICAL (2JZ-GE) - IGNITION TIMING

A02637

LEXUS 1S300/1IS200 SUP

(RM870E)

(e) Using a timing light, check the ignition timing.
Ignition timing: 10 + 2° BTDC @ idle
(Transmission in neutral position)

() Remove the SST from the DLCS.

5. FURTHER CHECK IGNITION TIMING
Ignition timing: 6 - 16° BTDC @ idle
(Transmission in neutral position)

HINT:

The timing mark moves in a range between 6° and 16°.

6. DISCONNECT TIMING LIGHT FROM ENGINE

7. DISCONNECT HAND-HELD TESTER
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ENGINE[MECHANICAL[{2JZ-GE)[] - IDLE[BPEED

IDLE[SPEED

INSPECTION
1.0 INITIAL[CONDITIONS
(@) Enginel@tihormalldperating[iemperature
(b)O Air¢leaner[installed
()0 Alifpipes[@nd[hoses[dffairfinduction[$ystem[¢onnected
(d)J All[accessories[$witched[DFF
(e)0 Alyacuum[lines[properly[¢onnected
(A0 SFI$ystemwiring[¢onnectors[ully[plugged
(9)0 Ignition[fiming[¢hecked[¢orrectly
(h)J Transmission[in[heutral[position
2.[] CONNECTMHAND-HELD[TESTER[{See[page[(EM-12)
3. INSPECT IDLE SPEED
(@) Race the engine speed at 2,500 rpm for approx. 90 seconds.
(b) Check the idle speed.
Idle speed: 700 = 50 rpm
If the idle speed is not as specified, check the throttle body.
4. DISCONNECT HAND-HELD TESTER

EMO0D4-07

LEXUS[1S300/IS200[BUP[] (RM870E)
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ENGINE MECHANICAL (2JZ-GE) - TIMING BELT

TIMING BELT
COMPONENTS

EMO0D5-07

e Engine Cover

Air Cleaner, Air Flow Meter and ( ' N Radiator Assembly Lower Radiator

Intake Air Resonator Assembly / Hose
? § Upper Radiator

Support
Upper Radiator Hose
% -
N
23

Accelerator Cable

Air Flow Meter
Connector \
NN\

Air Cleaner Inlet

PS Vane Pump

PS Pump
Front Bracket

S

Drive Belt

Engine Under Cover

| N-m (kgf-cm, ft-Iof) | : Specified torque
Y

A15559

LEXUS 1S300/IS200 SUP (RM870E)
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ENGINE MECHANICAL (2JZ-GE) - TIMING BELT

Throttle Body and Intake Air Connector Assembly
Accelerator Pedal Position Sensor Connector

VSV Connector

Engine Wire Clamp Water Bypass Hose for E\‘/AP

l’ ’;\PCVI’T)se/ o

EVAP Hose

Vacuum Hose
(from No. 2

- i N Q Vacuum Pipe)
Throttle %% | % ¥% & Gasket
“@N (A——— Vacuum Hose

Position
Sensor
§ s “ (from Actuator for ACIS)

- Engine Wire Protector

Engine Wire
Throttle Control Motor Connector

Oil Filler Cap

No. 3 Timing Belt Cover

Gasket
No. 2 Timing Belt Cover

-~ High-Tension
Drive Belt Tensioner Cord w/ Clamp

/ e
21 (210, 15) T & I No. 1 Cylinder

Head Cover

No. 1 Timing Belt Cove

Gasket

Crankshaft

Pulley ‘ @
@5@ Camshaft

Timing Pulle
T R)
81 (810, 60) (VWVWT-i Pulley}z

>

Camshaft
Timing Ol
Control Valve

Straight — RO W % )

Screw Plug @ @h | @

m—' Seal Washer \o I Camshaft Timing

) ’ ,,’ Gasket Oil Control
ldler Pulley & N Valve Connector
* s = Union Bolt
Crankshaft Timing PuIIey;%é{ DUSt Boot
Qil Control Valve Filter

[8.0 (80, 71 in.-Ibf) |—@° ¢ O-Ring o 1 0il Pipe
Timing Belt Plate 27 (270 20)

Timing Belt Tensioner
| N-m (kgf-cm, ft-Ibf) |: Specified torque
@ Non-reusable part
y  Precoated part A14346

LEXUS 1S300/IS200 SUP (RM870E)
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ENGINE[MECHANICAL[{2JZ-GE)[] - TIMING[BELT

A02690

LEXUS[1S300/IS200BUP[] (RM870E)

REMOVAL

1.] REMOVE[ENGINE[UNDER[COVER

2] DRAIN[ENGINE[COOLANT

3.] REMOVE[RADIATOR[ASSEMBLY[{See[page[CO-15)
4] REMOVE[PRIVE[BELT[{See[page[CH-1)

5. REMOVE[PS[PUMP[AND[FRONTBRACKET

(@0 RemovelheRDolts,plateasher@ndpumpffrontracket.
(o) Disconnect[ihe[Yane[pumpirom[ihe[bracket.

6.[] REMOVE[NO.[3[TIMINGBELT[COVER
Using[aB[mmhexagonirench,femovethe[4Bolts,dil[fillerdap,
timing[belt[¢over[@and[gasket.

7.[] REMOVE[NO.2TIMING[BELT[COVER
Using[aB[inm[hexagon[Wwrench,[iemovelthe[3olts,[fimingbelt
coverfand[¢asket.

8.[] REMOVE[DRIVE[BELT[TENSIONER
Remove[ihe[B[bolts[and[lensioner.

NOTICE:
Be[¢arefulhot[to[dropheDolts(inside[the[fiming[belt[¢over.

9. LOOSEN CRANKSHAFT PULLEY BOLT
Using SST, loosen the pulley bolt.
SST 09213 - 70011, 09330 - 00021
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ENGINE MECHANICAL (2JZ-GE) - TIMING BELT

A02656

Sub Timing Mark

A02671

Dot Dot

Mark Mark

oé Timing O%L Timing
%’%, Mark &&/ Mark

\

N A02653

LEXUS 1S300/IS200 SUP (RM870E)

10. SET NO. 1 CYLINDER TO APPROX. 60°/ BTDC COM-
PRESSION

(@ Turnthe crankshaft pulley, and align its groove with timing
mark "0” of the No. 1 timing belt cover.

NOTICE:

Always turn the crankshaft clockwise.

(b)  Check that the timing marks (TDC mark) of the camshaft
timing pulleys are aligned with the timing marks of the No.
4 timing belt cover.

If not, turn the crankshaft 1 revolution (360°).

(c) Turn the crankshaft pulley 60° counterclockwise to place
the sub timing mark (60° mark BTDC) on the crankshaft
pulley at the timing mark ”0” position of the No. 1 timing
belt cover.

NOTICE:
If the timing belt is disengaged, having the crankshaft
pulley at the wrong angle can cause the piston head and
valve head to come into contact with each other when you
remove the camshaft timing pulleys (steps 11 to 17), thus
resulting damage. So, always set the crankshaft pulley at
the correct angle.

(d) Check that the dot marks (60° mark BTDC) of the cam-
shaft timing pulleys are aligned with the timing marks of
the No. 4 timing belt cover.

(e) Remove the crankshaft pulley bolt.

NOTICE:

Do not turn the crankshaft pulley.

11. REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEYS

HINT:

(Re-using timing belt):

Place matchmarks on the timing belt and camshaft timing pul-

leys as shown in the illustration.
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ENGINE[MECHANICAL[{2JZ-GE)[] - TIMING[BELT

P11002

5mm [

Wrench\ Y/

A11126

[

QOil[Control
Valve[Filter

A02662

LEXUS[1S300/IS200BUP[] (RM870E)

(@ Alternately[foosenfthe[2[bolts,[And[femovethem,[Thefen-
sioner[and[dlust[boot.

(b)Od Disconnect[ihe[fiming[beltiromIhe[¢amshaftiming[pul-
leys.

12.[] REMOVE[EXHAUST[CAMSHAFT[TIMING[PULLEY
Using[$ST,[temovelihe[boltfanddiming[pulley.
SST[] 09960-10010[{09962-01000,[09963-01000)
13.[] REMOVE[ENGINE[COVER
Remove[ihe[4[huts[and[éngine[¢over.
14.[] REMOVE[THROTTLE[BODY[AND{NTAKE[AIR
CONNECTOR[ASSEMBLY[{See[page[EM-5)

15.[] REMOVE[NO. 1[CYLINDER[HEAD[COVER

(@) Using@Binmhexagonwrench,[femovethebolts,[@nd(dis-
connectfthe[éngine[Wire[protector[from[ihe[No.[2[¢ylinder
head[¢over.
Remove[ihe[hut,[@nd[disconnectihe(éngine[Wire[protec-
tor[from[ihe[intake[manifold.
Removeihe[2[bolts,[and[dlisconnect[ihe[high—tension
cords[With[ihe[¢lamp[irom[ihe[No.[2[¢ylinder[head.

Removeihe[2[huts[from[ihe[No.[1[¢ylinder[head[¢over.
Using[@[forx[$ocket[{E5),[temove[ihe[2[$tud[bolts.
Remove[ihe[B[bolts,[INo.[1[¢ylinder(head[¢over[and[@as-
ket.

16.[] REMOVE[CAMSHAFT[TIMING[DIL[CONTROL[VALVE
(See[page[FI-43)

17. DISCONNECT NO. 1 OIL PIPE

Remove the bolt, union bolt, oil control valve filter and 2 gas-
kets, and disconnect the No. 1 oil pipe from the No. 3 camshaft
bearing cap.
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LEXUS 1S300/IS200 SUP (RM870E)

18. REMOVE VVT-i (INTAKE CAMSHAFT TIMING)
PULLEY

NOTICE:

e« The 5 bolts shown in the illustration determine the
backlash of the gear in the timing pulley, so do not re-
move them.

If any of the 5 bolts are removed, install a new cam-
shaft timing pulley assembly.

«  When removing the straight screw plug, follow the
prescribed procedure in order to avoid spilling oil on
the timing system parts.

(@) Rotatethe VVT-ipulley from left to right 2 to 3 times within
its range of movement (30°) and use a waste cloth to col-
lect the oil from the camshaft timing oil control valve instal-
lation hole.

NOTICE:

Approximately 20 cc (1.2 cu in.) of oil will be ejected, so

take care not to spill it.

(b) Holding the hexagon portion of camshaft with a wrench.

() Using a 14 mm hexagon wrench, remove the straight
screw plug and seal washer.

NOTICE:

Some oil may spill, so put a waster cloth below the plug

white doing the operation.

(d) Usinga 10 mm hexagon wrench, and remove the set bolt
and VVT-i pulley.

(¢) Remove the wrench.

19. REMOVE CRANKSHAFT PULLEY
Using SST and bolt (diameter: 8 mm, pitch: 1.5 mm), remove
the crankshaft pulley.
SST 09950-50013 (09951-05010, 09552-05010,
09553-05020, 09554-05031)
Bolt: Part No. 90119-18001
NOTICE:
Do not turn the crankshaft pulley.
20. REMOVE NO. 1 TIMING BELT COVER
Remove the 5 bolts, timing belt cover and gasket.
21. REMOVE TIMING BELT GUIDE
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Hexagon
Wrench

A02746

LEXUS 1S300/IS200 SUP (RM870E)

22. REMOVE TIMING BELT

HINT:

(When re-using timing belt):

Draw an arrow on the timing belt in the direction of engine revo-
lution, and place matchmarks on the timing belt and crankshaft
timing pulley.

23. REMOVE IDLER PULLEY

Using a 10 mm hexagon wrench, remove the pivot bolt, plate
washer and idler pulley.

24. REMOVE CRANKSHAFT TIMING PULLEY

(@ Remove the bolt and timing belt plate.

(b) Remove the crankshaft timing pulley.
If the pulley cannot be removed by hand, use SST and bolt (di-
ameter: 8 mm, pitch: 1.5 mm) to remove the crankshaft timing
pulley.
SST 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05011)
Bolt: Part No. 90119-18001

NOTICE:
« Do not scratch the sensor part the crankshaft timing
pulley.

e Do not turn the timing pulley.
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INSPECTION

1. INSPECT TIMING BELT

NOTICE:

. Do not bend, twist or turn the timing belt inside out.
Do not allow the timing belt to come into contact with
oil, water or steam.

. Do not utilize timing belt tension when installing or re-
moving the mount bolt of the camshaft timing pulley.

If there are any defects, as shown in the illustrations, check the

following points.

(@ Premature parting
»  Check for proper installation.

. Check the timing cover gasket for damage and
proper installation.

(b) If the belt teeth are cracked or damaged, check to see if
either camshaft is locked.

(c) If there is noticeable wear or cracks on the belt face,
check to see if there are nicks on the side of the idler
pulley lock.

(d) If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.

(e) Ifthere is noticeable wear on the belt teeth, check timing
cover for damage and check gasket has been installed
correctly and for foreign material on the pulley teeth.

If necessary, replace the timing belt.

2. INSPECTIDLER PULLEY

(@) Visually check the seal portion of the idler pulley for oil
leakage.

If leakage is found, replace the idler pulley.

(b)  Check the turning smoothness of the idler pulley.

If necessary, replace the idler pulley.

3. INSPECT DRIVE BELT TENSIONER

Check the turning smoothness of the tensioner.

If necessary, replace the tensioner.

4. INSPECT TIMING BELT TENSIONER

(@) Visually check tensioner for oil leakage.

HINT:

If there is only the faintest trace of oil on the seal on the push
rod side, the tensioner is all right.

If leakage is found, replace tensioner.
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. ( (b) Hold the tensioner with both hands and push the push rod
p Z strongly against the floor or wall to check that it doesn’t
W move.
7 - If the push rod moves, replace the tensioner.

P02103

)

0

Protrusion

P02175

LEXUS 1S300/1IS200 SUP

(RM870E)

() Measure the protrusion of the push rod from the housing
end.
Protrusion: 8.0 - 8.8 mm (0.315 - 0.346 in.)

If the protrusion is not as specified, replace the tensioner.
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A02644

A02641

Timing
Mark

Dot Mark

A02658

LEXUS 1S300/IS200 SUP (RM870E)

EM1S4-01

INSTALLATION

1. INSTALL CRANKSHAFT TIMING PULLEY

(@) Align the pulley set key with the key groove of the pulley.
(b)  Slide on the timing pulley facing the flange side inward.
NOTICE:

Do not scratch the sensor part of the crankshaft timing

pulley.

(c) Install the timing belt plate with the bolt.
Torque: 8.0 N-m (80 kgf-cm, 71 in.-Ibf)

2. INSTALL IDLER PULLEY

(@) Apply adhesive to 2 or 3 threads of the pivot bolt.
Adhesive:
Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent

(b) Using a 10 mm hexagon wrench, install the plate washer
and pulley with the pivot bolt.
Torque: 35 N-m (350 kgf-cm, 26 ft-1bf)

() Check that the pulley bracket moves smoothly.

3. TEMPORARILY INSTALL TIMING BELT

NOTICE:

The engine should be cold.

(@) Use the crankshaft pulley bolt to turn the crankshaft, and
align the dot mark on the crankshaft timing pulley and the
timing mark on the oil pump body.

(b) Remove any oil or water on the crankshaft timing pulley
and idler pulley, and keep them clean.

(c) Install the timing belt on the crankshaft timing pulley and
idler pulley.

HINT:

When re-using timing belt:

Align the matchmarks of the crankshaft timing pulley and timing

belt, and install the belt with the arrow pointing in the direction

of engine revolution.
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4. INSTALL TIMING BELT GUIDE

Install the guide, facing the cup side outward.

5. INSTALL NO. 1 TIMING BELT COVER

(@) Install the gasket to the timing belt cover.

(b) Install the timing belt cover with the 5 bolts.
Torque: 8.0 N-m (80 kgf-cm, 71 in.-Ibf)

6. INSTALL CRANKSHAFT PULLEY

(@) Align the pulley set key with the key groove of the pulley,
and slide on the pulley.

(b) Check that the sub timing mark (60° mark BTDC) of the
crankshaft pulley is aligned with the timing mark "0” of the
No. 1 timing belt cover.

HINT:

At this time, the crankshaft pulley set key groove and the timing

15° (Set Key Groove Angle) aoees7|  mMark (TDC mark) of the crankshaft pulley are as shown the il-

lustration.
() Temporarily install the pulley bolt.

7. INSTALL VVT-i (INTAKE CAMSHAFT TIMING)

PULLEY
< - (@) Align the camshaft knock pin with the VVT-i pulley, and

push the VVT-i pulley by hand until you feel it touch the
bottom.

p—
o
7' "
s
N, w1
>
3 Q[) ol
2 3
X ):
u= © Yz
RS

(b)  Check that the outer circumference of the VVT-i pulley
easily rotates through 30°.

A02659

LEXUS 1S300/IS200 SUP (RM870E)
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Seal[Washer .

Straight
Screw
Plug

A02726

A02722

5 mm
Hexagon =
Wrench

LEXUS[1S300/IS200[BUP[] (RM870E)

@0
8.[]
(@0

Holding[¥Ae[hexagon[porfidn[pfFAetEMBhafflwitAa
wrench.

Using[@a[1 Oiinm[hexagon[Wrench,[and[ihe[$et[bolt.
Torque:[81[N-m[(810kgf-cm,[60[ft-1bf)

Using[@[d 4[mmm[hexagonrench,[installthe[straight[gcrew
plugwith[ihe[$eal[Washer[fo[ihe[$et[bolt.

Torque: 15[N-m[{150[kgf-cm, 11[Ft-1bf)
Align[ihe[dlotinark[dn[he[¢amshaft[fiming[pulley[With[ihe
timing[fnark[®fihe[No.4[diming[belt[¢over.
Remove[ihe[wrench.

CONNECT[NO. 1[DIL[PIPE
Installihe[linion[bolt[io[dhe[dil[¢ontrol[yalveffilter.

NOTICE:
In[¢ase[oftouchingthe(Tilter,[avoid[holding[the[mesh[part
and[holdingthe[frame[part.

(b)

11

12.]]

Installlihe(oil[pipelwith2mMew[¢asket[and[ihe[uinion[holtlio
the[No.3[¢amshaft[bearing[¢ap.
Torque:[55[N-m[(550kgf-cm,[41[Ft-1bf)
INSTALL[CAMSHAFT[TIMING[OIL[CONTROL[VALVE
(See[page[FI-43)

INSTALL[NO. 1[CYLINDER[HEAD[COVER
Install[ihe[¢ylinder[head[and[@asket[Wwith[The[B[Dolts.
Torque:[8.5[N-m[{85[kgf-cm,[75[in.-1bf)
Using[@forx[$ocket[{E5),[installfhe[2[$tud[Dolts.
Torque:[8.5[N-m[{85[kgf-cm,[75[in.-I1bf)
Install[ihe[2[huts[lo[The[2[$tud[bolts.
Torque:[8.5[N-m[(85[kgf-cm,[75[in.-1bf)
Installlthe[lhigh-tension[dords[@nd[¢lamps|with{the2[bolts.
Torque:[8.0[N-m[{80[kgf-cm,[71[in.-Ibf)

Using[&[b[mm[hexagon[Wrench,[installthe[engine[Wire
protector[with[he[boltfandhut.
INSTALL[THROTTLE[BODY[AND{INTAKE[AIR
CONNECTOR[ASSEMBLY[{See[page[EM-5)
INSTALL[ENGINE[COVER

Install[ihe[éngine[¢over[With[he[4[huts.

13.0
(@)

INSTALLEXHAUST[CAMSHAFT[TIMING[PULLEY
Align the camshaft knock pin with the groove on the
pulley, and slide on the timing pulley.

Slide the timing pulley on the camshatft, facing the front
mark forward.

Using SST, install the pulley bolt.

SST 09960-10010 (09962-01000, 09963-01000)
Torque: 81 N-m (810 kgf-cm, 60 ft-1bf)
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Hexagon

Wrench

R6809 702446

P04459

LEXUS 1S300/IS200 SUP (RM870E)

(d)

14.

HINT:

Using SST, align the dot mark on the camshaft timing tim-
ing pulley with the timing mark of the No. 4 timing belt cov-
er.

SST 09960-10010 (09962-01000, 09963-01000)

CONNECT TIMING BELT TO CAMSHAFT TIMING
PULLEYS

When re-using timing belt:

Check that the matchmark on the timing belt matches the
end of the No.1 timing belt cover.

If the matchmark does not align, shift the meshing of the
timing belt and crankshaft timing pulley until they align.
Align the matchmarks of the timing belt and camshaft tim-
ing pulleys.

Remove any oil or water on the camshaft timing pulley,
and keep it clean.

Install the timing belt, checking the tension between the
crankshaft timing pulley and intake camshaft timing

pulley.

SET TIMING BELT TENSIONER

Using a press, slowly press in the push rod using 981 -
9,807 N (100 - 1,000 kgf, 220 - 2,205 Ibf) of force.
Align the holes of the push rod and housing, pass a 1.5
mm hexagon wrench through the holes to keep the push
rod retracted.

Release the press.

Install the dust boot onto the tensioner.
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P10918

A02645

A02656

A02691

LEXUS 1S300/IS200 SUP (RM870E)

16. INSTALL TIMING BELT TENSIONER
(@ Temporarily install the tensioner with the 2 bolts.
(b) Alternately tighten the 2 bolts.

Torque: 27 N-m (270 kgf-cm, 20 ft-1bf)

() Remove the 1.5 mm hexagon wrench from the tensioner
with pliers.

17. CHECK VALVE TIMING

(@ Slowly turn the crankshaft pulley 2 revolutions from TDC
to TDC.

NOTICE:

Always turn the crankshaft clockwise.

(b) Check that each pulley aligns with the timing marks as
shown in the illustration.
If the marks do not align, remove the timing belt and reinstall it.

18. TIGHTEN CRANKSHAFT PULLEY BOLT
Using SST, install the pulley bolt.
SST 09213-70011, 09330-00021
Torque: 330 N-m (3,300 kgf-cm, 243 fi-1bf)
19. INSTALL DRIVE BELT TENSIONER
Install the tensioner with the 3 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-1bf)
NOTICE:
Be careful not to drop the bolts inside the timing belt cover.
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20.[] INSTALLNO.[2TIMING[BELT[COVER

(@0 Installihe[gasket[dnFhe[fiming[belt[¢over.

(b)O Using@BinmhexagonWrench,[installthefimingBelt/¢ov-
er[With[ihe[B[bolts.
Torque:[8.0[N-m[{80kgf-cm,[T1[in.-1bf)

21.[] INSTALLNO.[BTIMINGBELT[COVER

(@0 Installihe[gasket[dnihe[fiming[belt[¢tover.

(o) Using@Binmhexagonwrench,ihstalltheffimingbelt¢ov-
er[with[ihe[4[bolts.
Torque:[8.0[N-m[({80[kgf-cm,[71[in.-Ibf)

(©)d Installiihedil{diller[¢ap.

22.[] INSTALLPS[PUMP[AND[FRONT[BRACKET

(@) Temporarily[installiihe[Vane[pump{o[ihe[bracket.

(b)0 Installihe[plate[ivasherandfrontracket[With[Ehe[B[bolts.
Torque:[58[N-m[{590[kgf-cm,[43[ft-Ibf)For[A[bolts

52[N-m[{530[kgf-cm,[38[ft-Ibf) For[B[bolt

23.[] INSTALLDRIVE[BELT[{See[page[CH-1)

24.[]1 INSTALLRADIATOR[ASSEMBLY[(See[page[C0O-20)

25.[] FILLIENGINE[WITH[COOLANT

26.[] START[ENGINE[CHECK[FOR[LEAKS

27.[] INSTALLENGINE[UNDER[COVER

28.[] ROAD[TEST

Checkfor[abnormallhoise,[$hock,[$lippage,[¢orrect[$hift[points

and smooth operation.

29. RECHECK ENGINE COOLANT LEVEL
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CYLINDER HEAD
COMPONENTS
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Oxygen Sensor
Connector

Case Clamp
¢ Gasket

Air Cleaner, Air Flow Meter and Intake
Air Resonator Assembly

PCV Hose

Air Flow Meter ? IS
o |

Conne:ctor # Clamp

? Retainer !

i g & Gasket !

) Accelerator Cable .-~

y———

D
Front Exhaust Pipe
Pipe Support Bracket

[ 43 (438, 32) | 32
\ /

Air Cleaner Inlet

Drive Belt

Engine Under Cover

['N'm (kgf-cm, ft-Ibf) | : Specified torque é
YO Non-reusable Part

A15560

LEXUS 1S300/IS200 SUP (RM870E)
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Water Bypass Hose
Throttle Body and Intake Air Connector Assembly

PCV Hose
EVAP Hose

Air Assist Hose

B
Water Bypass Hose &
PS Air Hose VT SO 28(280,21) |

No. 2 Vacuum Pipe

, Engine Wire
&g Clamp

Air Intake Chamber

Engine Wire
Clamp Bracket
P Fuel Pressure

éx%Ground Strap Pulsation Damper

O {wsemam ]

. Gasket\/§7— Fuel Inlet Pipe
,/"/”)ﬁ}\\\‘\
II/ \%

Clamp Bracket

@

Water Bypass

Outlet Xﬁ%

No. 3 Timing Belt Cover
P Oil Filler Cap

Engine Wire

.\" \ig

Drive Belt
Tensioner

Gasket TG
/@%— Timing Belt
) % Tensioner
Dust Boot 8 % E

27 (270, 20)
No. 2 Timing Belt Cover &

Oil Dipstick 2)
and Guide
for A/T

? Oil Dipstick and  ® O-Ring
PS Vane Pump Guide for Engine
| N-m (kgf-cm, ft-Ibf) | : Specified torque 58 (590, 43) 39.2(400,29)
YO Non-reusable Part Ataaas

LEXUS 1S300/IS200 SUP (RM870E)
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Ignition[TCoils[and
High-Tension[Cord
Assembly

Gasket

No. 1[Cylinder[Head[Tover

(9] —— o xs

No. 1[Camshaft[Bearing[Cap ‘%

¢ Gasket

Intake[Camshaft

See[page[EM-53

No. 1[Qil[Pipe

1st]] 35((350,125)
2nd[JTurn[®0°
3rd[] Turn®0°

No.[B[Camshaft[Bearing[Cap @,
i

Spark[Plug
No.[4[Timing[Belt{Cover

Union[Bolt
4
(<

Heater[Hose

Cylinder[Head[Assembly

é5[(150r,]D1) Intake[Manifold[Assembly
traight | 28 (280, 21) |
Screw Plug [z es0.2) | 78
®
A Manifold[Btay
Timing Belt Qé&

@/% Starter Wire
| N-m[{kgf-cm,[3t-Ibf)[:[Bpecifiedforque
PO]Non—reusablemart At11g4

LEXUS 1S300/IS200 SUP (RM870E)
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Q—Adjusting Shim

@— Valve Lifter

P———— Keeper
Spring Retainer ———&

Valve Spring—§

Spring Seat —©)
¢ Oil Seal ———@©@

Heater Union

Engine Hanger
Cylinder Head

g

PR\ @—————  Gasket

Water Temp. Sensor

¢ Gasket

4 Valve Guide Bushing

Valve
Water Outlet with Water Bypass Hose

@ Non-reusable part
y % Precoated part

A14344

LEXUS 1S300/IS200 SUP (RM870E)
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REMOVAL

1.0
2.
3.

4.

REMOVE[ENGINE[UNDER[COVER
DRAIN[ENGINE[COOLANT
DISCONNECT[UPPER[RADIATOR[HOSE[FROM[WA-
TER[QUTLET

REMOVE[ENGINE[COVER

Remove[ihe[4[huts[and[éngine[¢over.

5.[]
6.[]

7.0

HINT:

REMOVE[AIR[CLEANER[INLET
REMOVE[AIR[CLEANER,[AIR[FLOW[METER[ANDIIN-
TAKE[AIRIRESONATOR[ASSEMBLY[{See[page
EM-64)

REMOVE[DRIVE[BELT[{See[page[CH-1)

DISCONNECT[PS[PUMPWITHOUT[DISCONNECTING
HOSES
Disconnectfthe[PS[irfhosefrom[the[No.[4fimingelt[dov-
er.
Disconnect[ihe[PS[airfhosefrom[Ihefair{intake[¢hamber.
Removeihe[2[bolts[and[pump[tear($tay.

Removethe3[bolts@nd[plate[vasher,[@nd[disconnectthe
vane[pump[assembly[from[ihe[éngine.

Put aside the vane pump, and suspend it.

DISCONNECT FRONT EXHAUST PIPE FROM EX-
HAUST MANIFOLD

Disconnect the wire grommet and sensor wire of the oxy-
gen sensor (bank 2 sensor 2) from the hole and clamp on
the floor.
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A02735
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(b)0
©U

10.]]
(@0
(b)I
(o0
1]
12.]]
13.]
14.]]

15.]]

17.0

Removefthe3bolts,hutsjand[fetainerfoldingthefrontéx-
haust[pipe[fo[ihe[éxhaust[inanifold.
Disconnect[the[front[éxhaust[pipefromhe[éxhaust[man-
ifold,[dnd[temove[ithe[2[§askets.

REMOVE[EXHAUSTMANIFOLD
Disconnect[ihe[B[dxygen[$ensor[¢onnectors[and[¢lamp.
Removeihe[¢lamp[and[¢ase[¢lamp.

Using[@[d 4[mmm[deep[$ocketWrench,[temove[ihe[B[huts,
exhaust[inanifold[&and[2[¢askets.
REMOVE[WATER[BYPASS[OUTLET[AND[NO. 1[WAF]
TER[BYPASS[PIPE[{See[page[CO-9)
REMOVE[THROTTLE[BODY[AND[INTAKE[AIR[CON-
NECTOR[ASSEMBLY[{See[page[EM-5)
REMOVE[DILDIPSTICK[AND[JGUIDE[FOR[ENGINE
(See[page[lL.U-6)
REMOVE[DILPIPSTICK[AND[IGUIDE[FOR[A/T[See
page[EM-64)
REMOVE[AIRINTAKE[CHAMBER[{See[page[FI-46)

REMOVE[VACUUMTONTROL[VALVE[SET[AND[NO.[2
VACUUMI[PIPE
Disconnect[ihe[VSV[¢onnector[for[ihe[ACIS.
Remove[ihe[B[huts,[Vacuum[¢ontrol[Valve[$et[and[No.[2
vacuum[pipe.
Disconnect[the[éngineWire[¢lamp[from[the[¢lampBracket
offihe[INo.[2[Vacuum[pipe.
REMOVE[NO.BTIMINGBELT[COVER

18.] REMOVE[GNITION[COILSTANDHIGH-TENSION

19.

CORD[SET[ASSEMBLY[{See[page[IG-6)
REMOVE SPARK PLUGS
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20.[]
@0
(b)

L =82 3
i e Y s e

DISCONNECTENGINEWIRE[FROMCYLINDERHEAD
Disconnect[ihe[ground[$trap[from[ihe[¢ylinder[head.
Disconnect[tAe[R[WwatBr[bypass[hoses[ffbm[tAe[hose
clamps[on[ihe[¢ylinderfhead[and[dil[ilterbracket.
Removeihe[2[bolts[and[hose[¢lamps.
Disconnectfthe[dxygen[$ensor[{bank2[$ensor(])[¢onnec-
torfand[éngine[Wire[¢lampirom[ihe[hose[¢lamps.

Disconnectfthe[dxygen[$ensor[{bank[]j [$ensor[])[¢onnec-
tor.
Disconnect[ihe[¢rankshafi[position[$ensor[¢onnector.
Disconnect[ihe[alternator[¢onnector.
Remove[ihe[boltfand[¢lampbracket,[&nd[disconnect[ihe
engine[Wire[from[ihe[Water[pump.

Disconnect[ihe[2[groundierminals[irom[ihelintake[inan-
ifold.
Disconnect[the[R[engine[Wire[€lamps[from[Ihe[No.[1l [dil
pipe[@nd[¢lamp[bracket[dn[Ihefintake[manifold.
Removeihe[bolifand[¢lampbracket.
Disconnect[ihe[Water[iemperature[$ensor[¢onnector.
Remove[the[2[knock[$ensor[¢onnectors.
Remove[ihe[dil[pressure[$witch[¢onnector.
Remove[ihe[dil[level$ensor[¢onnector.
Remove[the[$tarter[¢onnector.
Remove[ihe[B[injector[¢onnectors.
Remove[ihe[¢amshaftiiming[dil[¢ontrol[Yalve[¢onnector.
Remove[ihe[¢amshaft[position[$ensor[¢onnector.

Using[@B[mm[hexagon[wrench,[temove[ihe[boli[holding
the engine wire protector to the No. 2 cylinder head cover.
Remove the 3 nuts, and disconnect the engine wire pro-
tector from the intake manifold.

REMOVE FUEL PRESSURE PULSATION DAMPER
(See[page[FI-26)
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22.]]
(@0
(d)
(©)0

23]
@0

24.]

REMOVE[INTAKE[MANIFOLD[ASSEMBLY
Disconnect[ihe[$tarter[Wire[from[ihe[nanifold[$tay.
Removefihe[2[bolts[and[manifold[$tay.
Removeihe[T[bolts,[2[huts,[intake[manifold[@nd[delivery
pipelassembly[and[gasket.

REMOVE[NO. 1/AND[NO.2[CYLINDERHEAD[COVERS
Remove[ihe[1 2[bolts[and[4[huts.

Using[@forx[$ocket[{E5),[temove[ihe[4[$tud[bolts.
Remove[ihe[¢ylinder(head[¢overs[and[gaskets.

DISCONNECT[TIMINGBELT[FROM[CAMSHAFT[TIM-
ING[PULLEYS[{See[page[EM-1[7)

NOTICE:

o[}

o]
o

25.]
(@0

Supporttheliming[belt,[$o[that[the[measuring[oflhe
crankshafi[tifhifig pullgy[andtifhingbelf[does[hot
shift.
Be[¢areful[hot[o[drop[@anything[inside[ihe{iming[belt
cover.
Do[mot[allow[the[fiming[beltio[¢ome[into[¢ontact[with
oil,[water[or[dust.
REMOVE[CAMSHAFT[TIMINGPULLEYS
Removefihe[éxhaust[¢amshaft@iming[pulley.
Hold[ihe[hexagon[portion[dffhe[¢amshaftWwith[&[Wwrench,
and[temove[ihe[pulley[bolifand[¢amshafi[pulley.
Remove[he[VVT-i[{intake[€amshaft[liming)[pulley[{See
page(EM-17).
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26. REMOVE NO. 4 TIMING BELT COVER
Remove the 4 bolts and timing belt cover.

27. REMOVE CAMSHAFTS

(@ Using a 5 mm hexagon wrench, the 2 No. 3 camshaft
bearing cap bolts.

(b)  Uniformly loosen and remove the 4 camshaft bearing cap
bolts.

(c) Usinga screwdriver, pry out the No. 1, 3 camshaft bearing
caps and oil seals.

NOTICE:

Be careful not to damage the cap. Tape the screwdriver tip.

(d) Uniformly loosen and remove the 12 camshaft bearing
cap bolts, in several passes, in the sequence shown.

(e) Remove the 6 No. 2 camshaft bearing caps and cam-
shaft. Remove the intake and exhaust camshafts.
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28. REMOVE CYLINDER HEAD ASSEMBLY

(@ Usinga 10 mm bi-hexagon wrench, uniformly loosen and
remove the 14 cylinder head bolts, in several passes, in
the sequence shown.

NOTICE:

Cylinder head warpage or cranking could result from re-

moving in incorrect order.

(b) Remove the 14 plate washers.

(c) Lift the cylinder head from the dowels on the cylinder
block.

(d) Disconnect the heater hose from the heater union.

() Place the head on wooden blocks on a bench.

If the cylinder head is difficult to lift off, pry with a screwdriver be-

tween the cylinder head and block projection.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.
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DISASSEMBLY
1.  REMOVE WATER OUTLET WITH WATER BYPASS
HOSE

Remove the 2 nuts, bolt, water outlet and gasket.
2. REMOVE ENGINE HANGER

3. REMOVE CAMSHAFT POSITION SENSOR
4. REMOVE ECT SENSOR

5. REMOVE VALVE LIFTERS AND SHIMS
HINT:
Store the valve lifters and shims in correct order.

6. REMOVE VALVES

(@ Using SST, compress the valve spring and remove the 2
keepers.
SST 09202-70020 (09202-00010)

(b) Remove the spring retainer, valve spring, valve and
spring seat.

HINT:

Store the valves, valve springs, spring seats and spring retain-

ers in correct order.

(¢) Using needle-nose pliers, remove the oil seal.
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INSPECTION '
1. CLEAN TOP SURFACES OF PISTONS AND CYL-
INDER BLOCK

(@ Turn the crankshaft, and bring each piston to top dead
center (TDC). Using a gasket scraper, remove all the car-
bon from the piston top surface.

(b) Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

(¢) Using compressed air, blow carbon and oil from the bolt
holes.

CAUTION:

Protect your eyes when using high - pressure compressed

air.

2. CLEAN CYLINDER HEAD
(@) Remove the gasket material.
Using a gasket scraper, remove all the gasket material
from the cylinder block surface.
NOTICE:
Be careful not to scratch the cylinder block contact sur-
face.

(b) Clean the combustion chambers.
Using a wire brush, remove all the carbon from the com-
bustion chambers.
NOTICE:
Be careful not to scratch the cylinder block contact sur-
face.

(c) Clean the valve guide bushings.
Using a valve guide bushing brush and solvent, clean all
the guide bushings.
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(d) Clean the cylinder head.
Using a soft brush and solvent, thoroughly clean the cylin-
der head.

3. INSPECT CYLINDER HEAD

(@) Inspect for the flatness.
Using precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder block, intake and ex-
haust manifolds for warpage.
Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder head.

(b) Inspect for the cranks.
Using a dye penetrant, check the combustion chamber,
intake ports, exhaust ports and cylinder block surface for
cracks.

If cracked, replace the cylinder head.

4. CLEAN VALVES

(@) Using a gasket scraper, chip off any carbon from the valve
head.

(b) Using a wire brush, thoroughly clean the valve.
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5. INSPECT[VALVESTEMS[AND[GUIDE[BUSHINGS
(@ Using[@daliper[gauge,easurefthefinside[diameterdfithe
guide[bushing.
Bushing[inside[¢dliameter:
6.010 -[6.030mm[{0.2366 -[0.2374(in.)

(b)O Using[@[imicrometer,[measure[the[fiameter[pfihe[Valve
stem.
Valve[$tem[dliameter:

Intake 5.970 -[5.985[Im[{0.2350 —[0.2356[in.)
Exhaust 5.965 —[5.980[INm[{0.2348 —[0.2354[In.)
()0 Subtract[ihe[valve[$tem[diameter[ineasurementfrom[ihe
guide[bushing[inside[diameter[ineasurement.
Standard[oil[¢learance:
Intake 0.025 —[0.060[INM[{0.0010 —[0.0024[.)
Exhaust 0.030 -[0.065[im[{0.0012 —[0.0026[in.)
Maximum[éil[¢learance:

Intake 0.08[Inm[{0.0031[in.)
Exhaust 0.100nm[{0.0039[in.)

Iffhe[dlearancefis[greaterfthan[iaximum,[feplacetheYalve[dnd
guide[bushing.[{See[page[EM-49)

6.[] INSPECT[AND[GRIND[VALVES
(@O Grind[ihe[yalve[énough[io[temove[pits[@nd[¢arbon.
(b)O CheckIhatthe[Valvelis[groundioIhe[torrect[Valve[face
angle.
Valve[face[angle:[44.5°

()0 Check[iheyalve[head[margin[ihickness.
Standard margin thickness:
0.8 - 1.2 mm (0.031 - 0.047 in.)
Minimum margin thickness:
0.5 mm (0.020 in.)
If the margin thickness is less than minimum, replace the valve.
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(d) Check the valve overall length.
Standard overall length:

Intake 98.29 - 98.79 mm (3.8697 - 3.8894 in.)

Exhaust 98.84 — 99.34 mm (3.8913 - 3.9110 in.)

Minimum overall length:

Intake 98.19 mm (3.8657 in.)

Exhaust 98.74 mm (3.8874 in.)

EMO0255
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EMO0183 EM0635 ' 200373
45°
§ 15°
Width

P03966

If the overall length is less than minimum, replace the valve.
(e) Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.

NOTICE:

Do not grind off more than the minimum overall length.

7. INSPECT AND CLEAN VALVE SEATS

(@) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b)  Check the valve seating position.
Apply a thin coat of Prussian blue (or white lead) to the
valve face. Lightly press the valve against the seat. Do not
rotate the valve.

() Check the valve face and seat for the following:

. If blue appears 360° around the face, the valve is
concentric. If not, replace the valve.

. If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface the
seat.

«  Check that the seat contact is in the middle of the
valve face with the following width:

If not, correct the valve seats as follows:

Intake 1.0 - 1.4 mm (0.039 - 0.055 in.)

Exhaust 1.2 -1.6 mm (0.047 - 0.063 in.)

LEXUS 1S300/IS200 SUP (RM870E)

(1) If the seating is too high on the valve face, use 15°
and 45° cutters to correct the seat.
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(2) If the seating is too low on the valve face, use 75°
and 45° cutters to correct the seat.

Hand-lap the valve and valve seat with an abrasive com-
pound.
After hand-lapping, clean the valve and valve seat.

INSPECT VALVE SPRINGS

Using a steel square, measure the deviation of the valve
spring.

Maximum deviation: 2.0 mm (0.079 in.)

If deviation is greater than maximum, replace the valve spring.

Using vernier calipers, measure the free length of the
valve spring.
Free length:

Pink painted mark 43.71 mm (1.7209 in.)

Yellow painted mark 44,10 mm (1.7362 in.)

EMO0281

LEXUS 1S300/IS200 SUP (RM870E)

If the free length is not as specified, replace the valve spring.

Using a spring tester, measure the tension of the valve
spring at the specified installed length.

Installed tension:

186.2 - 205.8 N (19.0 - 21.0 kgf, 41.9 - 46.3 Ibf)

at 34.5 mm (1.358 in.)

If the installed tension is not as specified, replace the valve
spring.
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9.[] INSPECT[CAMSHAFTS[FORRUNOUT

(@) Place[ihe[¢amshaftfdn[V/-blocks.

(b)O Using[®&[Hial[indicator,[measure[the[Fircle[funout[hat[the
center[journal.
Maximum[¢irclefunout:[0.08[mm[({0.0031[in.)

IfAhe[¢ircle[funoutfis[greaterihan[maximum,[teplace[ihe[¢am-

shaft.

10.[] INSPECT[CAM[.OBES
Using[@[fnicrometer,[ineasure[ihe[¢tam[lobe[height.

Standard[¢am[lobe[height:
Intake 44.310 -[44.360[Inm([{1.7445 - 1.7465[In.)
Exhaust 44.250 -[34.350[Im[{1.7421 - 1.7461[n.)

Minimum[¢am[lobe[height:

Intake 44.16 mm [11.7386[in.)
Exhaust 44.10 mm [1.7362[in.)
Ifhe[¢am(Tobe[height[is[less[ihan[minimum,[teplace[ihe[¢am-
shaft.

11] INSPECT[CAMSHAFTJOURNALS
Using[@[fnicrometer,[ineasure[ihe[journal[diameter.

Journal[dliameter:

28.949 -[28.965[mm[{1.1397 - 1.1404(in.)
Ifhe[journal[diameterlis[hot[as[$pecified,[checkIhe[bil[tlear-
ance.

12.[] INSPECT[CAMSHAFT[BEARING
Check[ihe[bearings[for[ilaking[&nd[$coring.
IfiheBearings(are(damaged,[feplace[the[bearing[¢aps[and(¢yl-
inder[head[as[&[$et.
13.[] INSPECT[CAMSHAFTJOURNALOIL[CLEARANCE
(@ Clean[ihe[bearing[¢taps[@nd[¢amshaft[journals.
(b)O Place[ihe[¢amshafts[on[ihe[¢ylinder[head.
(c) Lay astrip of Plastigage across each of the camshaft jour-
nals.
(d)O Installihe[bearing[¢taps.[(See[page[EM-53)
Torque: 20 N-m (200 kgf-cm, 14 ft-1bf)
NOTICE:
Do not turn the camshaft.
(e) Remove the bearing caps.
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(O Measure[ihe[Plastigage[@t[its[Widest[point.
Standard[oil[¢learance:
0.035 -[0.072[Inm[{0.0014 -[0.0028[in.)
Maximum[¢il[¢learance:
0.100mm[{0.0039(in.)
Ifihedil[¢learancelis[@reater[fhan[iaximum,teplace[ihe[¢am-
shaft.[lffhecessary,[feplace[iheHearing[¢aps[and[¢ylinder[head
as[@[$et.
(9)0 Completely[temove[ihe[Plastigage.

14.[] INSPECT[CAMSHAFT[THRUST[CLEARANCE

(@0 Installihe[¢amshafts.[({See[page[EM-53)

(b)J Using(a@[diallihdicator,[ineasure[the[hrust[¢learance[while
moving[the[¢amshaft[back[and[orth.
Standardthrust[¢learance:

0.080 -[0.190[INnm[{0.0031 - 0.0075[in.)
Maximum[thrust[¢learance:
0.30[Inm[{0.0118[in.)

IftheRhrust[tlearance[is[greater[thanmaximum,[teplace[the

camshaft.[1flhecessary,[teplace[ihe[bearing[¢aps[&nd[¢ylinder

head[as[&[$et.

15.[] INSPECT[VALVE[LIFTERS[AND[LIFTER[BORES
(@) Using[ataliper[gauge,[measureIhe(lifter[bore[iameter
offihe[¢ylinder[head.
Lifter[bore[diameter:
31.000 -[31.016 mm [1.2205 - 1.2211[in.)
(o) Using[@micrometer,[ineasure[he(lifterdliameter.
Lifter[¢liameter:
30.966 —[30.976[Inm[{1.2191 - 1.2195[in.)
()0 Subtract[Ihe[ifter[fliameter[measurementfromthe[lifter
bore diameter measurement.
Standard oil clearance:
0.024 - 0.050 mm (0.0009 - 0.0020 in.)
Maximum oil clearance:
0.07 mm (0.0028 in.)
If the oil clearance is greater than maximum, replace the lifter.
If necessary, replace the cylinder head.
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16. INSPECT AIR INTAKE CHAMBER

Using a precision straight edge and feeler gauge, measure the

surfaces contacting the intake manifold for warpage.
Maximum warpage: 0.15 mm (0.0059 in.)

If warpage is greater than maximum, replace the chamber.

17. INSPECT INTAKE MANIFOLD
Using a precision straight edge and feeler gauge, measure the
surfaces contacting the cylinder head and air intake chamber
for warpage.

Maximum warpage: 0.15 mm (0.0059 in.)
If warpage is greater than maximum, replace the manifold.

18. INSPECT EXHAUST MANIFOLD
Using a precision straight edge and feeler gauge, measure the
surfaces contacting the cylinder head for warpage.
Maximum warpage: 0.50 mm (0.0196 in.)
If warpage is greater than maximum, replace the manifold.

19. INSPECT CYLINDER HEAD BOLTS
Using a vernier caliper, measure the thread outside diameter of
the bolt.
Standard outside diameter:
10.8 - 11.0 mm (0.425 - 0.433 in.)
Minimum outside diameter:
10.7 mm (0.421 in.)
If the diameter is less than minimum, replace the bolt.
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Both intake and exhaust

Bushing bore diameter Bushing
mm (in.) size

10.985 - 11.006 mm

(0.4325 - 0.4333in,) | YseSTD

11.035 - 11.056 mm Use O/S

(0.4344 - 0.4353 in.) 0.05

A02744

EMODD-05

REPLACEMENT

REPLACE VALVE GUIDE BUSHINGS
(@ Using SST and a hammer, tap out the guide bushing.
SST 09201-10000 (09201-01060),
09950-70010 (09951-07100)

(b)

Using a caliper gauge, measure the bushing bore diame-
ter of the cylinder head.

(c) Select a new guide bushing (STD or O/S 0.05).
If the bushing bore diameter of the cylinder head is greater than
11.006 mm (0.4333 in.), machine the bushing bore to the follow-
ing dimension:

11.035 - 11.056 mm (0.4344 - 0.4353 in.)
If the bushing bore diameter of the cylinder head is greater than
11.056 mm (0.4353 in.), replace the cylinder head.

Using SST and a hammer, tap in a new guide bushing to
the specified protrusion height.
SST 09201-10000 (09201-01060),
09950-70010 (09951-07100)
Protrusion height:

Intake 12.3 - 12.7 mm (0.484 - 0.500 in.)

Intake

38.5 mm
(1.516in.)

Exhaust

40.5 mm
(1.594 in.)

s

P04791

LEXUS 1S300/1IS200 SUP

(RM870E)

Exhaust 11.4 - 11.8 mm (0.449 - 0.465 in.)

HINT:
Different bushings are used for the intake and exhaust.
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REASSEMBLY

HINT:

»  Thoroughly clean all parts to be assembled.

. Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.

. Replace all gaskets and oil seals with new ones.

1. INSTALL HEATER UNION

HINT:

When using a new cylinder head, a new heater union must be

installed.

(@ Apply adhesive to the end of the heater union as shown
in the illustration.
Adhesive: Part N0.08833-00070, THREE BOND 1324
or equivalent

(b) Using a wooden block and hammer, tap in a new heater
union, leaving 48 mm (1.89 in.) protruding from the cylin-
der head.

NOTICE:

Do not tap it in too far.

2. INSTALL VALVES
(@) Install a new oil seal on the valve guide bushing.

(b) Install the valve.

(¢) Install the spring seat.

(d) Install the valve spring.
(e) Install the spring retainer.
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Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST  09202-70020 (09202-00010)

Using a plastic-faced hammer, lightly tap the valve stem
tip to assure proper fit.

INSTALL VALVE LIFTERS AND SHIMS

Install the valve lifter and shim.

Check that the valve lifter rotates smoothly by hand.
INSTALL ECT SENSOR

Torque: 19.6 N-m (200 kgf-cm, 14 ft-1bf)

INSTALL CAMSHAFT POSITION SENSOR

INSTALL ENGINE HANGER

Torque: 40 N-m (400 kgf-cm, 30 ft-1bf)

INSTALL WATER OUTLET WITH WATER BYPASS
HOSE

Install a new gasket and the water outlet with the bolt and 2

nuts.

Torque: 28 N-m (280 kgf-cm, 21 ft:-Ibf)
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INSTALLATION

1. PLACE CYLINDER HEAD ON CYLINDER BLOCK

(@) Place a new cylinder head gasket in position on the cylin-
der block.

NOTICE:

Be sure to install it correctly.

(b) Place the cylinder head in position on the cylinder head
gasket.

2. INSTALL CYLINDER HEAD BOLTS
HINT:
» The cylinder head bolts are tightened in 2 progressive
steps (steps (c) and (f)).
. If any of bolts break or deform, replace them.
(@ Apply a light coat of engine oil on the threads and under
the heads of the cylinder head bolts.
(b) Install the 14 plate washers to each cylinder head bolt.
(c) Using a 10 mm bi-hexagon wrench, uniformly tighten the
cylinder head bolts, in several passes, in the sequence
shown.
Torque: 35 N-m (350 kgf-cm, 26 ft-1bf)
If any of the bolts do not meet the torque specification, replace
the bolt.

(d) Mark the front of the cylinder head bolt head with paint.

(e) Retighten the cylinder head bolts 90° in the numerical or-
der shown.

()  Retighten cylinder head bolts by an additional 90° shown.

(@) Check that the painted mark is now turned to the rear.

. INSTALL CAMSHAFTS
(@ Apply engine oil to the thrust portion of the camshaft.
(b) Place the camshaft on the cylinder head with the cam
lobe facing up as shown.
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Place the (No. 3, 7 journal) camshaft bearing caps in their
proper location.

Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

Temporarily tighten these bearing cap bolts uniformly and
alternately, in several passes, until the bearing caps are
snug with the cylinder head.

Apply MP grease to a new camshatft oil seal lip.
Install the 2 oil seals to the camshatfts.

Cleanthe installed surfaces of the No. 1, 3 camshaft bear-
ing cap and cylinder head with cleaner.

Apply seal packing to the bearing caps as shown.

Seal packing: Part No. 08826-00080 or equivalent

Install the other bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

Install and uniformly tighten the 14 bearing cap bolts on
one side, in several passes, in the sequence shown.
Torque: 20 N-m (200 kgf-cm, 15 ft-1bf)

Using a 5 mm hexagon wrench, the 2 No. 3 camshaft
bearing cap bolts.

Torque: 5.0 N°-m (50 kgf-cm, 44 in.-Ibf)
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Using[BST,[pushihe2[dil[$eals[in[as[Har[@s[ihey[¢an[o.
SST[] 09316-60011[{09316-00011,[09316-00051)

Rotate[ihe[¢amshaft[with[&[Wrench[at[ihe[hexagon[posi-
tion,[Bring@he[forward[$traight[pin[up.

Loosen[the[] 2[bearing[¢ap[Bolts[as$hown,[UintilThey[¢an
be[furned[by[hand;[tetighten[in[$everal[passes.
Torque:[20[N-m[{200[kgf-cm, 15[3t-1bf)

Turnihe[¢amshaft[1/3[of[altevolution.
Loosen[ihe[B[bearing[¢tap[boltsas[$hown,[Uintil[ihey[tan
be[furned[by[hand;[tetighten(in[$everal[passes.
Torque:[20[N-m[{200kgf-cm, 15[3t-1bf)

Turn[ihe[¢amshaft[@[further[1/3[df[@[tevolution.
Loosen[ihe[B[bearing[¢tap[boltsas[$hown,[Uintil[ihey[tan
be[lurned[by[hand;[tetighten(in[$everal[passes.
Torque:[20[N-m[{200kgf-cm, 15[3t-1bf)
CHECK[AND[ADJUST[VALVE[CLEARANCE[(See[page
EM-5)

INSTALL NO. 4 TIMING BELT COVER

Install the timing belt cover with 4 bolts.

Torque: 8.0 N-m (80 kgf-cm, 71 in.-Ibf)

INSTALL CAMSHAFT TIMING PULLEYS

Install the exhaust camshaft timing pulley.

(1)  Align the camshaft knock pin with the groove in the
pulley, and slide on the pulley.

Slide the timing pulley on the camshaft, facing the
front mark forward.

Hold the hexagon portion of the camshaft with a
wrench, and tighten the timing pulley bolt.

Torque: 81 N-m (810 kgf-cm, 60 ft-1bf)
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(b)
7.0

(d)0

Installthe[VV-i[intake[¢amshaft[fiming)[pulley[{See[page
EM-24).
CONNECT[TIMINGBELTTO[CAMSHAFTTIMINGPUL-
LEYS[{See[page[EM-24)

INSTALLINO. 1[AND[NO.2[CYLINDERHEAD[COVERS
Remove[ihe[any[dld[packing[{FIPG)[inaterial.
Apply[$eal[packing[io[ihe[tylinder[head[as[$hown[in[ihe
illustration.
Seal[packing:[Part[No.[08826-00080[or[¢équivalent
Install[ihe[¢askets[io[ihe[¢ylinder[head[¢overs.
Install[ihe[¢ylinder[head[¢overs[Wwith[ihe[] 2[bolts.
Torque:[8.5[N-m[(85[kgf-cm,[75[in.-1bf)

Using[@forx[$ocket[{E5),[installfhe[#[$tud[Dolts.
Torque:[8.5[N-m[(85[kgf-cm,[75[in.-1bf)
Install[ihe[#4[huts[lo[The[$tud[bolts.
Torque:[8.5[N-m[{85[kgf-cm,[75[in.-Ibf)

INSTALL[INTAKE[MANIFOLD[ASSEMBLY
Installfd[mew[dasket[and[ihe[intake[manifold[and[delivery
pipel@ssembly[Wwith[ihe[T[bolts[&nd[2[huts.
Torque:[28[N-m[{280kgf-cm,[21[dt:-1bf)
Pass[ihe[water[bypass[hose[between[ihe[No.2,[INo.3[in-
take[ports[of{ihe[fnanifold[&nd[delivery[pipe.
Installiihe[manifold[$tay[with[ihe[2[Dolts.
Torque:[40[N-m[{400[kgf-cm,[3O[ft-Ibf)
Install[the[$tarter[Wire[fo[ihe[manifold[$tay.

10.[] INSTALLFUELPRESSURE[PULSATIDN[PAMBER

(See[page[FI-27)
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HINT:

CONNECT[ENGINE[WIRE[TO[CYLINDER[HEAD
Install[ihe[éngine[Wire[protector[Wwith[ihe[B[huts.
Using@B[mmhexagonWwrench,[installltheoltfholding[the
engine[Wwire[protector[io[ihe[No.[2[¢ylinder[head[¢over.
Connect[ihe[B[injector[¢onnectors.

The[No.[d,[3,[blinjector[¢onnectors[and[dlark[gray,[&and[ihe[No.
2,[4,[®[injector[¢onnectors[are[brown.

Connect[ihe[¢amshaftliming[dil[¢ontrol[Yalve[¢onnector.
Connect[ihe[¢amshafi[position[$ensor[¢onnector.
Connect[ihe[water[femperature[$ensor[¢onnector.
Connect[ihe[2[knock[$ensor[¢onnector.
Connect[ihe[$tarter[¢onnector.
Connect[ihedil[pressure[$witch[¢onnector.
Connectfihedilllevel[$ensor[¢onnector.

Install[ihe[¢lamp[bracket[{o[fhelintake[manifold.
Connect[the2[Wire[¢lamps[Ho[the[INo.[ [dilpipe@nd[¢lamp
bracket[dn[ihe[intake[manifold.
Installiihe[2[¢groundierminals[io[ihe[intake[manifold.
Tighten[$o[ihat[@ach[¢alking[part$hould[{ace[inside.

Install[ihe[¢lamp[bracket{o[fhe[water[pump.
Connect[ihel[alternator[¢onnector.
Connectihe[¢rankshafi[position[$ensor[¢onnector.
Connect[the[dxygen[$ensor[{bank[][$ensor[])[¢onnector.
Secure[fhe[éngine[wire[With[ihe[¢lamp.

Install[the[2[hose[¢lamps[io[ihe[¢ylinder(head[@nd[dil[filter
bracket.
Installthe[pxygen[ksensor[Jbank[R[kensor[l)[tonnector
and[éngine[Wwire[¢lamp[fo[ihe[hose[¢lamps.
Installlfhe[2[Wwater[bypass[hoses[io[the[hose[tlamps[bn
the cylinder head and oil filter bracket.

Install the ground strap to the cylinder head.

INSTALL SPARK PLUGS

INSTALL IGNITION COILS AND HIGH-TENSION
CORD[SET[ASSEMBLY[(See[page[lG-6)
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14.[] INSTALL[NO.BTIMING[BELT[COVER

(o0
16.]
17.0
18.]
19.]

20.[]

Torque:[B.0[N-m[{80[kgf-cm,[T1[in.-1bf)

INSTALL[VACUUM[CONTROL[VALVE[SET[AND[NO.[2
VACUUMI[PIPE
Install[the[vacuum[tontrol[yalve[set[Aand[No.[R[vacuum
pipe[With[ihe[B[huts.

Torque:[21[N-m[{210kgf-cm, 15[3t-1bf)
Installfihe[éngine[Wire[¢lamp[o[ihe[¢lamp[bracket[of{ihe
No.[2[Yacuum[pipe.
Connectihe[VSV[¢onnectorfor[ihe[ACIS.
INSTALL[AIR(INTAKE[CHAMBER[{See[page[FI-49)
INSTALL[OIL[PDIPSTICKAND[JGUIDE[FOR[JA/T[|See
pageEM-70)
INSTALL[OIL[DPIPSTICK[JAND[GUIDE[FOR[ENGINE
(See[page[lLU-12)
INSTALL[THROTTLE[BODY[AND[INTAKE[AIR[ICON-
NECTOR[ASSEMBLY[{See[page[EM-5)
INSTALL[WATER[BYPASS[ODUTLET[AND[NO. 1[WAF]|
TER[BYPASS[PIPE[{See[page[CO-11)

INSTALL EXHAUST MANIFOLD

Install 2 new gaskets to the cylinder head.

Using a 14 mm deep socket wrench, install the exhaust
manifold with the 8 nuts. Uniformly tighten the nuts in sev-
eral passes.

Torque: 40 N-m (408 kgf-cm, 30 ft-1bf)

Connect the 3 oxygen sensor connectors and clamp.

Install a new clamp and the case clamp as shown in the
illustration.
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22.[] CONNECT[FRONT EXHAUST[PIRETO(EXHAUST
MANIFOLD
Temporarily[installfihe[pipe$upportbracketio[the[irans-
mission[With[fhe[2[bolts.
Install2[new[daskets[iofrontlend[dfthe[front[éxhaust[pipe,
and[¢onnectIhe[front[éxhaust[pipe[ioIhe[gxhaust[inan-
ifold[with[The[B[bolts[huts[and[tetainer.
Torque:[43[N-m[{438kgf-cm,[32[ft-1bf)

Connectfthewire[grommet[and[gensorWire[dfthethe[dxy-

gen[gensor[{bank2[§ensor2)[{othefole[@nddlamp[dnfhe
floor.

23]
(@0

INSTALLPS[PUMP

Installlthe[Yane[pumpl[assembly[with[the[3[bolts[and[plate

washer.

Torque:

57.9[N-m[{590[kgf-cm,[43[ft-Ibf) For[A[bolts

52[N-m[{530[kgf-cm,[38[1t-1bf) Tor[B[bolt

Install[ihe[pump(tear[$tay[With[ihe[2[bolts.

Torque:[39.2[N-m[{400[kgf-cm,[29[it-1bf)

(¢) Connect the PS air hose to the No. 4 timing belt cover.

(d) Connect the PS air hose to the air intake chamber.

24.[] INSTALLDRIVE[BELT[{See[page[CH-1)

25. INSTALL AIR CLEANER, MAF METER AND INTAKE
AIR[RESONATOR[ASSEMBLY[{See[page[EM-70)

26. INSTALL AIR CLEANER INLET

27. CONNECT UPPER RADIATOR HOSE TO WATER OUT-
LET

28. INSTALL ENGINE COVER

Install the engine cover with the 4 nuts.

29. FILL WITH ENGINE COOLANT

30. START ENGINE AND CHECK FOR LEAKS

31. INSTALL ENGINE UNDER COVER

32. ROAD TEST

Check for abnormal noise, shock, slippage, correct shift points

and smooth operation.

33. RECHECK ENGINE COOLANT LEVEL
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ENGINE UNIT
COMPONENTS

EM1S7-01

Engine Cover

Intake Air Resonator & -

Accelerator Cable

B

N
£5
?

Air Cleaner Inlet

Drive Belt
Radiator Lower Hose

Front Suspension
Member Brace

=

/Q)
g 58 (590, 43) é

v N'm (kgf-cm, ft-Ibf) |: Specified torque

Engine Under Cover

A17077

LEXUS 1S300/IS200 SUP (RM870E)
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Grand Cable Battery Positive Terminal Cable

Oil Coller Hose for A/T Vacuum Hosse

Igniter Connector

Oxygen Sensor
(Bank1 Sensor 1)

Engine Wire
Radiator Upper Hose
* 3 ECU Connectors
* 4 Wire Harness
Connectors
Alternator Cable « 2 Junction Connectors

Alternator Wire

Oxygen Sensor
(Bank1 Sensor 2)

P A17112

LEXUS 1S300/IS200 SUP (RM870E)
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Transmission Control Rod

Fuel Inlet Hose
Rear Engine Mounting Member

e

70 (714, 52) | Ik
29 (300, 22 -
PS Vane Pump Assembly /Q é_ e
Hole Plug ~ ® Gasket [ 135(135,10) |
PS Pump Rear Stay .

.........

¢ Suspension Member
(w/PS Gear Housing)

57.9 (590, 43) "t :

- T~ N i
o 'ﬁ‘(’ f\% %
S <

| 4

(530, 3
57.9 (590, 43

A/C Compressor

' @
L. TE ., (30
Adjusting Washer | ‘

‘ 74 (750, 54)

Propeller Shaft Heat Insulator
Heat Insulator
Oxygen Sensor !
(Bank 1 Sensor 2) é é ¢ Gasket

€ Retainer

&>
&
4

Front Exhaust Pipe

Pipe Support Bracket

43 (438, 32)

| N'm (kgf-cm, ft-Ibf) | : Specified torque
y @ Non-reusable part A17114

LEXUS 1S300/IS200 SUP (RM870E)
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Solenoid
Connector

Speed Sensor
Connector

PNP Switch Connector
Pipe Clamp

Oil Cooler Pipe for A/T

Transmission
) (with Torque
Exhaust Manifold Converter Clutch)

I “,‘1‘1 X 5\\V’
17 mm Bolt
Ground Wire

Engine Wire
Clamp

Oil Dipstick and Guide for A/T T

M
| Fx g *[83(650,61) |
Rear Plate
Drive Plate
= : ——— Starter
Hole Plug -
Starter Wire
| N'm (kgf-cm, ft-Ibf) | : Specified torque
4 Non-reusable part
y * Precoated part A17113

LEXUS 1S300/IS200 SUP (RM870E)
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REMOVAL

1.0
2.[]
3.0
4.[]

REMOVE[ENGINE[UNDER[COVER
DRAIN[ENGINE[COOLANT
DRAIN[ENGINE[DIL
REMOVE[ENGINE[COVER

Remove[ihe[4[huts[and[éngine[¢over.

5.]
6.[]

7.0

10.

REMOVE[AIR[CLEANER[INLET
DISCONNECT[RADIATOR[UPPER[AND[LOWER
HOSES[FROM[ENGINE
DISCONNECT[ACCELERATOR[CABLE[FRON[EN-
GINE

REMOVE[INTAKE[AIRIRESONATOR
Disconnect[ihelair[flow[ineter[¢onnector.
Disconnect[the[Engine[Wwire[Elamp[from[the[hir tleaner
case.
Disconnect[the[PCV[hose[from3he[No.[2[tylinder[head
cover.
Loosenfthe2[lhose[¢lamp(olts,[Hlemove[theintakelair[res-
onator from the throttle body.
REMOVE[DRIVE[BELT[(See[page[CH-1)

REMOVE FRONT SUSPENSION MEMBER BRACE

Remove the 8 bolts and brace.

DISCONNECT WIRES, CABLE, STRAP, CONNEC-
TORS, HOSES AND CLAMPS

Disconnect the ground wire from the floor.

Disconnect the starter wire from the terminal and manifold
stay.

Disconnect the fuel inlet hose from the fuel pipe support.
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Disconnect the ground strap from the dash panel.
Disconnect the heater hose from the heater pipe.
Disconnect the heater hose from the water bypass pipe.
Disconnect the vacuum hose from the brake booster.
Disconnect the 2 oxygen sensors connector.

(1) Disconnect the wire clamp from the body.

(2) Disconnect the bank 1 sensor 1 connector.

(3) Disconnect the bank 1 sensor 2 connector.
Remove the nut, and disconnect the alternator wire.
Disconnect the alternator connector.

Disconnect the ground cable from the bracket on the cyl-
inder block.

Disconnect the engine wire clamp from the wire clip of al-
ternator.

Disconnect the igniter connector.

Disconnect the 2 engine wire clamps from the clamp
brackets.

DISCONNECT ENGINE WIRE FROM ENGINE ECU
BOX

Remove the ECU hood and ECU cover.

Disconnect the 3 ECU connectors.

Disconnect the 4 wire harness connectors.

Disconnect the 2 junction connectors.

Disconnect the grommet and engine wire from the ECU
box.

DISCONNECT PS PUMP AND A/C COMPRESSOR
WITHOUT DISCONNECTING HOSES
Remove the 2 bolts and pump rear stay.

Remove the 3 bolts and plate washer, and disconnect the
vane pump assembly from the engine.
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() Loosen[ihe[hut.

(d)O Using[@dorx[$ocket[{E10),[femoveihe[$tud[boltfand[hut.

()] Disconnect[ihelPPS[$olenoid[yalve[¢onnector.

(A0 Disconnectihe[A/C[¢ompressor[¢onnector.

(9)0 Removelthe2[bolts,[and[disconnectthe[¢ompressor[from
the[(éngine.

HINT:

Put[aside[ihe[Vane[pumpland[¢ompressor,[and[$uspend[it[$e-

curely.

14.[] REMOVE[PROPELLER[SHAFT[{See[page[PR-3)

15.[] REMOVE[TRANSMISSION[CONTROL[ROD

Remove[the[2[huts[@nd[¢ontrol[tod.

16.[] REMOVE[FRONT[AND[CENTER[EXHAUST[PIPES
(See[page[EM-99)

17.[] DISCONNECT[SLIDING[YOKE

(@ Check[ihesteering[Wheel@t[ihe[$traight—ahead[position,
and[place[matchmarks[dn[the[$liding[yoke[and[intermedi-
ate[$hatft.

(b)0 Remove[the[bolt,[Hisconnect[the[kliding[yoke[from[the
steering[intermediate[$haft.

()0 Disconnect[ihe[PS[pressure[switch[tonnector[and[Wwire
clamp.

18.[] REMOVE[STABILIZER[BAR

(@0 Remove[dhe[2huts[from[ihe[$tabilizer[arflinks.

(b)J Removelhe[dbolts[and2[$tabilizerBarBrackets,[2BHush-
ings.

19. DISCONNECT SHOCK ABSORBER

Remove the bolt and nut, disconnect the shock absorber from

the shock absorber bracket.

20. DISCONNECT LOWER ARM

(@) Remove the nut, disconnect the height level sensor from
the lower arm.

(b) Remove the 2 bolts, disconnect the lower arm from the
steering knuckle.
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21. SET ENGINE JACK
NOTICE:
Using chain, hold the engine tightly.

22. DISCONNECT REAR ENGINE MOUNTING
Remove the 4 bolts and rear engine mounting.

23. DISCONNECT SUSPENSION MEMBER
Remove the 4 bolts and disconnect the suspension member
from the body.

24. REMOVE ENGINE AND TRANSMISSION ASSEMBLY

(@) Remove the engine out of vehicle slowly and carefully.

NOTICE:

Make sure the engine is clear of all wiring, hoses and

cables.

(b) Using a engine sliding device, and place the engine and
transaxle assembly onto the stand.

25. REMOVE SUSPENSION MEMBER FROM ENGINE
Remove the 4 nuts and suspension member with the steering
gear housing from the engine.
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26.

)

(¢)
~

REMOVE OIL DIPSTICK AND GUIDE FOR A/T
Disconnect the engine wire clamp from the dipstick guide.
Remove the bolt.

Pull out the dipstick guide and dipstick from the dipstick
tube.

Remove the O-ring from the dipstick guide.

REMOVE EXHAUST MANIFOLD

Remove the case clamp.

Disconnect the oxygen sensor (bank 2 sensor 1) connec-
tor.

Remove the 8 nuts, exhaust manifold and 2 gaskets.
REMOVE OIL COOLER HOSES AND OIL COOLER
PIPES FOR A/T

Disconnect the 2 oil cooler hoses for A/T.

Remove the 2 bolts and pipe clamps.

Loosen the 2 union nuts.

Remove the 2 oil cooler hoses and 2 oil cooler pipes.

REMOVE TORQUE CONVERTER CLUTCH BOLTS
Remove the hole plug.

Turn the crankshaft pulley bolt to gain access to each bolt.
Hold the crankshaft pulley bolt with a wrench, and remove
the 6 bolts.

REMOVE 4 BOLTS HOLDING NO. 1 OIL PAN TO
TRANSMISSION

REMOVE STARTER

Disconnect the starter connector.

Remove the 2 bolts, clamp bracket and starter.
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34.

DISCONNECT ENGINE WIRE FROM TRANSMISSION
Disconnect the speed sensor connector.

Disconnect the PNP switch connector.

Disconnect the solenoid connector.

Disconnect the direct clutch speed sensor connector.
Disconnect the engine wire from the 3 wire clamps.
REMOVE TRANSMISSION FROM ENGINE

Remove the 5 bolts and ground wire.

Remove the transmission together with the torque con-
verter clutch from the engine.

REMOVE DRIVE PLATE

Remove the 8 bolts, rear plate, drive plate and front spacer.
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INSTALLATION

1.0
(@0

INSTALL[PRIVE[PLATE
Install[ihe[front[$pacer,[drive[plate[and[tear[plate[dn[Ihe
crankshaft.

Applylddhesive(fo2[or[3[threads[dflthe[inountingolt[énd.
Adhesive:

Pari[No.[08833-00070,[ THREE[BOND 1324[6r
equivalent
Installfthefuiniformlyfightenfthe@[inountingBolts,[ih[sever-
al[passes,[in[ihe[$equence[$hown.

Torque:[83[N-m[(850kgf-cm,[61[ft-1bf)

INSTALL[TRANSMISSION[TO[ENGINE
Check[ihe[forque[¢onverter[¢lutch[installation[{See[page
AT-39).

Attach[ihe[fransmission[fo[ihe[éngine.
Install[ihe[ground[Wire[@nd[B[bolts.
Torque:[T2[N-m[(730kgf-cm,[53[{t-1bf)
CONNECT[ENGINE[WIRE[TO[TRANSMISSION
Connect[ihe[$peed[$ensor[¢onnector.
Connect[ihe[lPNP[$witch[¢onnector.
Connect[ihe[$olenoid[¢onnector.
Connect[ihefdirect[¢lutch[$peed[$ensor[¢onnector.
Connect[ihe[éngine[Wire[{odhe[B[wire[¢lamps.
INSTALLSTARTER
Installifhe[$tarterfand[¢lamp[bracket[Wwith[ihe[2[bolts.
Torque:[37[N-m[(380kgf-cm,27[t-1bf)
Connect[ihe[$tarter[¢onnector.

INSTALLA[BOLTS[HOLDING[NO[J1[OIL[PAN[TO
TRANSMISSION

Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)

INSTALL TORQUE CONVERTER CLUTCH BOLTS
Apply adhesive to 2 or 3 threads of the bolt end.
Adhesive:

Part No. 08833-00070, THREE BOND 1324 or
equivalent



EM-71

ENGINE MECHANICAL (2JZ-GE) - ENGINE UNIT

A02728

A02761

A13981

LEXUS 1S300/IS200 SUP (RM870E)

(b) Hold the crankshaft pulley bolt with a wrench, and install
the 6 bolts evenly.
Torque: 48 N-m (490 kgf-cm, 35 ft-1bf)

HINT:

First install the dark green colored bolt, install the other bolts.

(c) Install the hole plug.

7. INSTALL OIL COOLER HOSES AND OIL COOLER
PIPES FOR A/T

(@) Install the 2 oil cooler hoses and 2 oil cooler pipes.
(b) Tighten the 2 union nuts.

(¢) Install the 2 bolts and pipe clamps.

(

(o}
~ ~—

Connect the 2 oil cooler hoses for A/T.

. INSTALL EXHAUST MANIFOLD

(@) Install 2 new gaskets to the cylinder head.

(b) Using a 14 mm deep socket wrench, install the exhaust
manifold with the 8 nuts. Uniformly tighten the nuts in sev-
eral passes.

Torque: 40 N-m (408 kgf-cm, 30 ft-1bf)
() Connect the oxygen sensor (bank 2 sensor 1) connector.
(d) Install the case clamp.

9. INSTALL OIL DIPSTICK GUIDE AND DIPSTICK FOR
AT

(@ Install a new O-ring to the dipstick guide.

(b) Push in the dipstick guide end to the dipstick tube of the

oil pan.

Install the dipstick guide with the bolt.

(d) Connect the engine wire clamp to the dipstick guide.

(e) Install the dipstick.

—
(¢)
~—

10. INSTALL SUSPENSION MEMBER TO ENGINE
Install the suspension member with the 4 nuts and to the en-
gine.

Torque: 70 N-m (714 kgf-cm, 52 ft-1bf)
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11. SET ENGINE JACK

NOTICE:

Using a chain, hold the engine tightly.

12. INSTALL ENGINE AND TRANSMISSION ASSEMBLY
IN VEHICLE

(@) Raise the engine into the engine compartment.

(b) Keep the engine level, and align RH and LH mountings
with the insulator.

13. CONNECT SUSPENSION MEMBER
Connect the suspension member with the 4 bolts to the body.
Torque: 70 N-m (714 kgf-cm, 52 ft-1bf)

14. CONNECT REAR ENGINE MOUNTING
Install the rear engine mounting with the 4 bolts.

Torque: 25.5 N-m (260 kgf-cm, 19 ft-1bf)
15. REMOVE ENGINE JACK

16. CONNECT LOWER ARM

(@ Connect the lower arm with the 2 bolts to the steering
knuckle.
Torque: 245 N-m (2,500 kgf-cm, 181 ft-Ibf)

(b) Connect the height level sensor to the lower arm.

17. CONNECT SHOCK ABSORBER

Connect the shock absorber with the bolt and nut.
Torque: 64 N-m (650 kgf-cm, 47 ft-1bf)

18. INSTALL STABILIZER BAR

(@) Install the 2 bushings and 2 stabilizer bar brackets to the
stabilizer bar.

(b) Install the stabilizer bar with the 4 bolts and 2 nuts.
Torque:
Bolt: 18 N-m (180 kgf-cm, 13 ft-1bf)
Nut: 49 N-m (500 kgf-cm, 36 ft-1bf)

19. CONNECT SLIDING YOKE

(@) Alignthe matchmarks and connect the sliding yoke to the
steering intermediate shaft.
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(b)O Installihe®olt[holding[ihe[$liding[yoke[do[ihe[$teering[in-
termediate[$haft.
Torque:[B35[N-m[({360kgf-cm,[26[it:-1bf)

()0 Connectihe[PS[pressure[$witch[@nd[Wire[¢lamp.

20.[] INSTALL[FRONT[AND[CENTER[EXHAUST[PIPE
(See[page[EM-99)
Torque:[43[N-m[{438kgf-cm,[32[it:1bf)

21.[] INSTALL[TRANSMISSION[CONTROL[ROD
Install[ihe[¢ontrol[tod[With[ihe[2[huts.
Torque: 13[N-m[{130kgf-cm,[9[ft-1bf)

A02791

If@helindicator[is[mot[aligned[Wwith[the[¢orrect[position,[¢arry[dut
the[following[@djustment[procedures.
(10 Loosen[ihelhut[dn[ihe[$hift[lever.
(2)O0 Push@he[¢ontrol$haftlever[ully[tearward.
(3)0 Returnhe[tontrol[shaft[Jever[R[hotches[io[the[N
position.
0 Sethe[$hiftleveroihe[IN[position.
(5)0 While[holding[the[shiftJeverJightly[foward[the[R
position[$ide,[ighten[ihe[hut.

Torque: 13[N-m[{130kgf-cm,[9[ft-1bf)

22.[]1 INSTALL[A/C[COMPRESSOR[AND[PS[PUMP

(@) Temporarily[installfhe[¢ompressor[With[ihe[2[bolts.

(b)O Using[@dorx[$ocket[{E10),[installfhe[$tud[Bolt.
Torque:[26[N-m[{265[kgf-cm, 19[it:1bf)

()0 Tightenhelhutfand2[bolts.
Torque:[52[N-m[(530kgf-cm,[38[ft-1bf)

(d) Connect the compressor connector.

(e) Connect the PPS solenoid valve connector.

(f) Install the vane pump assembly with the 3 bolts and plate
washer.
Torque:
57.9 N-m (590 kgf-cm, 43 ft-1bf) for A bolts
52 N-m (530 kgf-cm, 38 ft-1bf) for B bolt

= N e - £
B &
gfé/ \
A02804

LEXUS[1S300/IS200BUP[] (RM870E)
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(9)0 Installihe[pumpltear($tay[with[ihe[2[bolts.
Torque:[39.2[N-m[{400[kgf-cm,[29[Ft-1bf)

23.[] CONNECTENGINE[WIRE[TO[ENGINE[ECU[BOX
(@0 Installihe[éngine[Wire[grommet[io[ihe[ECUDHox.
(b)O Connectihe[B[ECU[¢onnectors.
()0 Connectihe[#[Wwire[harness[¢onnectors.
) Connect[ihe[2[junction[¢onnectors.
(e)0 InstalliiheECU[¢over@nd[ECUhood.
[] CONNECT[CLAMPS,WIRES,[CONNECTORS,[HOSES,
CABLE[AND[STRAP
0 Connectlithe2[éngine[Wire[¢clamps[lothe[¢lamprackets.
(b)O Connect[iheligniter[¢onnector.
0 ConnecttheléngineWwire[¢glamp(iotheWire[dlipdfithelalter-
nator.
(d)O Connectihe[ground[table[ioihe[bracketon[ihe[tylinder
block.
() Connect[ihefalternator[ire.
M0 Connectihe[@lternator[¢able,[@nd[installfhe[hut.
(9)0 Connectihe[2[dxygen[$ensors.
(1) Connectihe[bank[1[$ensor[[¢onnector.
(2) 0 Connectihe[bank[1[$ensor[2[¢onnector.
(3)0 Connectihe[wire[¢lampIodhe[body.
(h)O Connectihe[yacuum[hose[fo[ihe[brake[booster.
0 Connectihe[heater[hose[fo[ihe[heater[pipe.
) Connectihe[heater[hose[fo[ihe[Water[bypass[pipe.
(kO Connectihe[ground[$trapoihe[dash[panel.
(hd Connectihe[fuellinletfhosefo[ihe[fuel[pipe[$upport.
Torque:[29[N-m[(300kgf-cm,[22[ft-1bf)
(m)J Connectlthe[starter[wire[fo[theerminal@ndfinanifold[stay.
(MO Connectihe[ground[Wwire[fo[ihe(floor.

25. INSTALL FRONT SUSPENSION MEMBER BRACE
Install the brace with the 8 bolts.
Torque:
Bolt A: 119 N-m (1,210 kgf-cm, 88 ft:Ibf)
Bolt B: 58 N-m (590 kgf-cm, 43 ft-1bf)
26.[] INSTALLDRIVE[BELT[{See[page[CH-1)
27. CONNECT ACCELERATOR CABLE TO ENGINE
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28. INSTALL INTAKE AIR CONNECTOR PIPE

(@ Connect the intake air resonator to the throttle body.

(b) Tighten the hose clamp bolt holding the intake air resona-
tor to the throttle body.

(¢) Connect the air flow meter connector.

Connect the engine wire clamp to the air cleaner case.

Connect the PCV hose to the No. 2 cylinder head cover.

29. CONNECT RADIATOR UPPER AND LOWER HOSES

30. INSTALL AIR CLEANER INLET

31. INSTALL ENGINE COVER

Install the engine cover with the 4 nuts.

32. FILL WITH ENGINE COOLANT

33. FILL WITH ENGINE OIL

34. START ENGINE AND CHECK FOR LEAKS

35. INSTALL ENGINE UNDER COVER

NOTICE:

Be careful not to damage the body or glass with the hood

end.

36. PERFORM ROAD TEST

Check for abnormal noise, shock, slippage, correct shift points

and smooth operation.

37. RECHECK ENGINE COOLANT AND OIL LEVELS
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CYLINDER BLOCK
COMPONENTS

RH Engine Mounting Bracket and Insulator Assembly

21 (214, 15)

Transmission Qil Cooler and
No.2 Water Bypass Pipe with Hose

No.1 Qil Pipe

Alternator

i\ﬁ;\“x\Knock Sensor1 ™

* Umon

Fuel Inlet Pipe

N

Oil Pump : o Gasket®
) @ Union Bolt
R —TXY
@ Crankshaft Front Qil Seal

Oil Filter, Oil Cooler
—— and Bracket Assembly

No.1 Oil Pan

Oil Pan Baffle Plate

Oil Strainer

& Gasket

\@“
N

N
Drain Plug —@@

LH Engine Mounting Bracket
No.2 Oil Pan and Insulator Assembly

x16 § €
| N-m (kgf-cm, ft-Ibf) |: Specified torque
@ Non-reusable part
y* Precoated part

A17111

LEXUS 1S300/IS200 SUP (RM870E)
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Piston[Ring[{No. 1[Compression
o P ) _@ Piston[Ring[{No.[2[Compression)

Piston[Ring —© n""‘",
(Side[Rail[@nd[Expander) —

, O——— #Snap[Ring
Piston % QQ— Piston[Pin

& Snap[Ring———9

@ Connecting[Rod[Bushing

Connecting[Rod

| Connecting[Rod[Bearing

Connecting[Rod[Cap

See[page[EM-93
1st[]30[{300,122)
2nd[Turn@0°

Cylinder[Block

Crankshaft[Thrust[Washer /M

k\/b Main[Bearing

Main[Bearing[Cap g g

See[page[EM-93
1st[]45[1450,33)
2nd[Turn@0°

| N-m[ikgf-cm,[it-Ibf){| :[Bpecifiedorque

@ Non-reusable[part

@ Crankshaft[Rear[Dil[$eal

A02806

LEXUS 1S300/IS200 SUP (RM870E)
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DISASSEMBLY

1.[] INSTALLENGINE[TOENGINESTAND[FOR
DISASSEMBLY

2.[] REMOVE[ALTERNATOR

Removeihebolt,[hut,[pipe[bracketand[alternator.

3.] REMOVE[TIMINGBELT[AND[PULLEYS
(See[page[EM-1[7)

4] REMOVE[TRANSMISSION[DIL[COOLER[AND[NO.[R

WATER[BYPASS[PIPE[WITHHOSE

[0 Disconnect[ihe[water[bypass[hose.

(b)J Remove[he[B[bolts[and[Iransmissiondil[¢oolerfand[INo.
2[water[bypasspipe[With[hose.

5.[] REMOVE[WATER[PUMP

Removefihe[®[bolts,[water[pump[@nd[©-ring.

6.] REMOVE[CYLINDER[HEAD[{See[page[EM-34)

7.1 REMOVEDIL[PRESSURESWITCHANDKNOCK
SENSORS

Using[BST,temove[ihe$witch[and[$ensors.
SST[J 09816-30010

8.] REMOVE[DIL[FILTER,[DILLCOOLER[ANDBRACKET

ASSEMBLY

[0 Disconnectihe[Wwater[bypass[hose[fromihe[linion.

[1 Remove[ihe[linionDoltfand[dilfilter[bracket.

0 Remove[ihe[gasket[Irom[ihe[Unionbolt.

0 Remove[ihe[D-ring@romhedililter[bracket.

9.] REMOVE[NO. 1[DIL[PIPE

emove(fhelinion[bolt,[INo.1[dil[pipe[dnd[2[gaskets.

10.[] REMOVE[FUELJNLET[PIPE

Removeihe[2[bolts[and[{uellinlet[pipe.

11[[] REMOVE[LH[ENGINE[MOUNTING[BRACKET[AND
INSULATOR[ASSEMBLY

Remove[ihe[4[bolts[and[inounting[bracket.

12.[] REMOVE[RH[ENGINE[MOUNTING[BRACKET[AND
INSULATOR[ASSEMBLY

Remove the 4 bolts and mounting bracket.

13.] REMOVE[DIL[PUMP[(See[page[l.U-6)

14. REMOVE REAR OIL SEAL RETAINER

(@ Remove the 6 bolts of the retainer.

(b) Remove the oil seal retainer by prying the area between
the oil seal retainer and main bearing cap with a screw-
driver.
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15.[] CHECK[CONNECTINGROD[THRUST[CLEARANCE
Using[a[dial[ihdicator,[ineasure[thethrust[¢learance[ywhile[mov-
ing[he[¢onnecting[fods[back[@nd[forth.
Standard[thrust[¢learance:
0.250 -[0.402[inm[{0.0098 -[0.0158[in.)
Maximum[thrust[¢learance:
0.500mm[{0.0197[in.)
Ifihe[hrust[tlearancelis[greaterthan[maximum,teplace[ihe
connecting[fod[assembly(s).[Jflhecessary,[feplace[the[trank-
shaft.
Connecting[tod[thickness:
25.898 —[25.950[Inm[{1.0196 - 1.0217[in.)
16.[] REMOVE[CONNECTING[ROD[CAPS[AND[CHECK
OIL[CLEARANCE
(@ Check[@he[mnatchmarks[dnihe[¢onnecting[fod[and[¢ap[io
ensure[torrect[feassembly.
(b)0 Remove[ihe[¢onnecting[tod[¢ap[bolts.

()0 Using[the[R[temoved[tonnecting[tod[bolts,[femove[the
connecting[tod[apand[Jower[bearing[by[Wwiggling[the
connecting[tod[¢ap[tightfand[Teft.

HINT:

Keepihe[lower[bearing[inserted[With[the[¢tonnecting[tod[¢ap.

(d)O Clean[he[¢rank[pin[@nd[bearings.

(e)d Checkthedrankpinf@andBearingfor[pitting[@and[gcratches.

Ifhe[¢rankpin[drbearing[is[damaged,[teplace[the[bearings.f

necessary,[teplace[ihe[¢rankshaft.

() Lay a strip of Plastigage across the crank pin.

(9) Install the connecting rod cap with the 2 bolts.
(See[page[EM-93)
Torque:
ist 30 N-m (300 kgf-cm, 22 ft-1bf)
2nd Turn extra 90°

NOTICE:

Do not turn the crankshaft.

(h) Remove the 2 bolts, connecting rod cap and lower bear-
ing. (See procedure (b) and (c) above)
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()  Measure the Plastigage at its widest point.
Standard oil clearance:

STD 0.023 - 0.041 mm (0.0009 - 0.0016 in.)

U/S 0.25 0.028 — 0.066 mm (0.0011 - 0.0026 in.)

Maximum oil clearance:

STD 0.07 mm (0.0027 in.)

U/S 0.25 0.08 mm (0.0031 in.)

@ Mark
1,2,3,40r5

P02173 .NO. 2N0. 3N0. 4

P02423

If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshaft.

HINT:

If using a standard bearing, replace with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the connecting rod cap and crankshaft, then select-
ing the bearing with the same number as the total. There are 5
sizes of standard bearings, marked ”1”, 2", ”3”, ”4” and ”5” ac-
cordingly.

Number mark
Connecting rod cap 1 2 3
Crankshaft o|1(2|0(1|2]0
Use bearing 1(2(3|2|3|4|3|4

EXAMPLE: Connecting rod cap "3” + Crankshaft ”1”
= Total number 4 (Use bearing "4”)

Reference
Connecting rod big end inside diameter:

LEXUS 1S300/IS200 SUP (RM870E)

Mark ”1” 55.025 - 55.031 mm (2.1663 - 2.1666 in.)
Mark 2” 55.031 - 55.037 mm (2.1666 - 2.1668 in.)
Mark ”3” 55.037 - 55.043 mm (2.1668 - 2.1670 in.)

Crankshaft crank pin diameter:

Mark ”0” 51.994 - 52.000 mm (2.0470 - 2.0472in.)
Mark "1” 51.988 - 51.994 mm (2.0468 - 2.0470 in.)
Mark "2” 51.982 - 51.988 mm (2.0465 - 2.0468 in.)

Standard sized bearing center wall thickness:

Mark "1” 1.498 - 1.501 mm (0.0590 - 0.0591 in.)
Mark 2” 1.501 - 1.504 mm (0.0591 - 0.0592 in.)
Mark ”3” 1.504 - 1.507 mm (0.0592 - 0.0593 in.)
Mark ”4” 1.507 - 1.510 mm (0.0593 - 0.0594 in.)
Mark ”5” 1.510 - 1.513 mm (0.0594 - 0.0596 in.)

() Completely remove the Plastigage.
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17. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES
(@ Using aridge reamer, remove all the carbon from the top
of the cylinder.
(b) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.
. Keep the bearings, connecting rod and cap togeth-
er.
e Arrange the piston and connecting rod assemblies
in correct order.
18. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while prying
the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.020 - 0.220 mm (0.0008 - 0.0087 in.)
Maximum thrust clearance:
0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace the
thrust washers as a set.
Thrust washer thickness:
1.940 - 1.990 mm (0.0764 - 0.0783 in.)
19. REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE
(@ Uniformly loosen and remove the 14 main bearing cap
bolts, in several passes, in the sequence shown.

(b) Using the removed main bearing cap bolts, pry the main
bearing cap back and forth, and remove the main bearing
caps, lower bearings and lower thrust washers (No.4
main bearing cap only).

HINT:

«  Keep the lower bearing and main bearing cap together.

»  Arrange the main bearing caps and lower thrust washers
in correct order.

(c) Lift out the crankshaft.

HINT:

Keep the upper bearing and upper thrust washers together with

the cylinder block.

(d) Clean each main journal and bearing.

() Check each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bearings. If

necessary, grind or replace the crankshaft.

()  Place the crankshaft on the cylinder block.
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(9)0 Lay[@strip[of(Plastigage[@cross[éach[Journal.
(O Installihe[main[bearing[¢aps.[(See[page[EM-93)
Torque:
1st[] 45[N-m[{450kgf-cm,[33[{t-1bf)
2nd[] Turn[éxtra®0°
NOTICE:
Do[hot[iurnthe[¢rankshaft.
(' Remove[dhe[inain[bearing[¢aps.
(See[procedures[{a)[and[{b)[@bove)

()0 Measure[fhe[Plastigage[@t[its[Widest[point.
Standard[¢learance:

STD 0.026 -[0.040[mm[{0.0010 -[@.0016[in.)

U/S[D.25 0.025 -[0.061[nm[{0.0010 -[0.0024in.)

Maximum clearance:

STD 0.06 mm (0.0024 in.)

U/S 0.25 0.08 mm (0.0031 in.)

0,1,234,

P02422

LEXUS[1S300/IS200[BUP[] (RM870E)

If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshaft.

HINT:

If using a standard bearing, replace with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the cylinder block and crankshaft, then refer to the
table below for the appropriate bearing number. There are 5
sizes of standard bearings, marked ”1”, 2", ”3”, "4” and ”5” ac-
cordingly.

Totallhumber[] ’[IINumber[inark

Cylinder[block[{A)
+

0-2 | 3-5 | 6-8 | 9-11 |1B-1@
Crankshaft[{B)[F

USGI]JeaI'ing n1 ”D n2”|] 51311 51411 51511
EXAMPLE:[ICylinderblock[13"[{A)
+[Crankshaft[]4"[{B)
=[Totallfumber{7[{Usebearing[B3”)
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Standard sized bearing selection chart:

Crankshaft Cylinder block number mark

number mark ol 1|2 3 4l 5] 6| 7
0 1 1 1 2|1 2|2 | 3|3
1 1 1122 |2 |3| 3] 3
2 11222 | 3|3)| 3] 4
3 21 2|2 |3|3|3]| 4] 4
4 212 |3|83|3|4)| 4] 4
5 2|1 3|3 |3|4|4)| 4] 4
6 3(3|3|4| 4|5 | 5|5
7 3|3|4|4|5|5]|5]|65

EXAMPLE: Cylinder block "3” Crankshaft "4”

= Use bearing ”3”

Reference

Cylinder block main journal bore diameter (A):
Mark ”0” 66.020 - 66.022 mm (2.59922 - 2.59929 in.)
Mark ”1” 66.022 - 66.024 mm (2.59929 - 2.59936 in.)
Mark ”2” 66.024 - 66.026 mm (2.59936 - 2.59944 in.)
Mark ”3” 66.026 - 66.028 mm (2.59944 — 2.59952 in.)
Mark "4” 66.028 - 66.030 mm (2.59952 — 2.59960 in.)
Mark ”5” 66.030 - 66.032 mm (2.59960 - 2.59968 in.)
Mark ”6” 66.032 - 66.034 mm (2.59968 - 2.59976 in.)
Mark *7” 66.034 - 66.036 mm (2.59976 — 2.59984 in.)

Crankshaft main journal diameter (B):

Mark ”0” 61.998 - 62.000 mm (2.44086 - 2.44094 in.)
Mark "1” 61.996 - 61.998 mm (2.44078 - 2.44086 in.)
Mark "2” 61.994 - 61.996 mm (2.44070 - 2.44078 in.)
Mark ”3” 61.992 - 61.994 mm (2.44063 - 2.44070in.)
Mark ”4” 61.990 - 61.992 mm (2.44055 - 2.44063 in.)
Mark ”5” 61.988 - 61.990 mm (2.44047 - 2.44055 in.)
Mark "6” 61.986 - 61.988 mm (2.44039 - 2.44047 in.)
Mark *7” 61.984 - 61.986 mm (2.44031 - 2.44039 in.)

Standard bearing center wall thickness:

Mark "1” 1.994 - 1.997 mm (0.0785 - 0.0786 in.)
Mark 2” 1.997 - 2.000 mm (0.0786 - 0.0787 in.)
Mark ”3” 2.000 - 2.003 mm (0.0787 - 0.0789 in.)
Mark "4” 2.003 - 2.006 mm (0.0789 - 0.0790 in.)
Mark ”5” 2.006 - 2.009 mm (0.0790 - 0.0791 in.)

(k) Completely remove the Plastigage.

LEXUS 1S300/IS200 SUP (RM870E)
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20. REMOVE CRANKSHAFT

(@) Lift out the crankshaft

(b) Remove the upper bearings and upper thrust washers
from the cylinder block.

HINT:

Arrange the main bearing caps, bearings and thrust washers in

the correct order.

21. CHECKFIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as a set.

22. REMOVE PISTON RINGS

(@) Using a piston ring expander, remove the 2 compression
rings.

(b) Remove the 2 side rails and oil ring expander by hand.

HINT:

Arrange the piston rings in correct order only.

23. DISCONNECT CONNECTING ROD FROM PISTON
(@) Using a small screwdriver, remove the 2 snap rings.
(b)  Gradually heat the piston to about 80°C (176°F).

(¢) Using a plastic-faced hammer and brass bar, lightly tap
out the piston pin and remove the connecting rod.

HINT:

e  The piston and pin are a matched set.

« Arrange the pistons, pins, rings, connecting rods and
bearings in the correct order.
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INSPECTION

1. CLEAN CYLINDER BLOCK

(@) Remove gasket material
Using a gasket scraper, remove all the gasket material
from the cylinder block surface.

(b)  Clean cylinder block
Using a soft brush and solvent, thoroughly clean the cylin-
der block.

2. INSPECT CYLINDER BLOCK SURFACE FOR
FLATNESS

Using precision straight edge and feeler gauge,

measure the top surfaces of the cylinder block for warpage.
Maximum warpage: 0.07 mm (0.0028 in.)

If warpage is greater than maximum, replace the cylinder block.

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, replace the cylinder block.

4. INSPECT CYLINDER BORE DIAMETER
Using a cylinder gauge, measure the cylinder bore diameter at
positions A, B and C in the thrust and axial directions.
Standard diameter:
86.000 - 86.013 mm (3.3858 - 3.3863 in.)
Maximum diameter:
86.02 mm (3.3866 in.)
If the diameter is greater than maximum, replace the cylinder
block.

5. REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008 in.), using a ridge reamer,
grind the top of the cylinder.
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6. INSPECT MAIN BEARING CAP BOLTS
Using vernier calipers, measure the minimum diameter of the
compressed thread at the measuring point.
Standard diameter:
9.96 - 9.97 mm (0.3921 - 0.3925 in.)
Minimum diameter:
9.7 mm (0.382 in.)
If the diameter is less than minimum, replace the bolt.

7. CLEAN PISTON
(@ Using a gasket scraper, remove the carbon from the pis-
ton top.

(b)  Using a groove cleaning tool or broken ring, clean the pis-
ton ring grooves.

(¢) Using solvent and a brush, thoroughly clean the piston.

NOTICE:

Do not use a wire brush.

8. INSPECT PISTON OIL CLEARANCE
(@) Using a micrometer, measure the piston diameter at right
angles to the piston pin center line, 34 mm (1.34 in.) from
the piston head.
Piston diameter:
85.945 - 85.965 mm (3.3837 - 3.3844 in.)
(b) Measure the cylinder bore diameter in the thrust direc-
tions. (See step 4)
() Subtract the piston diameter measurement from the cylin-
der bore diameter measurement.
Standard oil clearance:
0.035 - 0.068 mm (0.0014 - 0.0027 in.)
Maximum oil clearance:
0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace all the 6
pistons. If necessary, replace the cylinder block.
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9. INSPECT PISTON RING GROOVE CLEARANCE

Using a feeler gauge, measure the clearance between new pis-

ton ring and the wall of the piston ring groove.
Ring groove clearance:

No. 1

0.011 - 0.070 mm (0.0004 - 0.0028 in.)

No. 2

0.030 - 0.070 mm (0.0012 - 0.0028 in.)

If the clearance is not as specified, replace the piston.

10. INSPECT PISTON RING END GAP

(@) Insert the piston ring into the cylinder bore.

(b) Using a piston, push the piston ring a little beyond the bot-
tom of the ring travel, 105 mm (4.13 in.) from the top of the

cylinder block.

(c) Using a feeler gauge, measure the ring end gap.

Standard ring end gap:

No. 1 0.300 - 0.470 mm (0.0118 - 0.0185in.)
No. 2 0.350 - 0.520 mm (0.0138 - 0.0205 in.)
Oil (Side rail) 0.130 - 0.450 mm (0.0051 - 0.0177 in.)

Maximum ring end gap:

No. 1 1.07 mm (0.0421 in.)
No. 2 1.12 mm (0.0441 in.)
Oil (Side rail) 1.05 mm (0.0413in.)

If the end gap is greater than maximum, replace the piston ring.
If the end gap is greater than maximum, even with a new piston
ring, replace the cylinder block.

11. INSPECT PISTON PIN FIT
At 80°C (176°F), you should be able to push the piston pin into
the piston pin hole with your thumb.



ENGINE MECHANICAL (2JZ-GE) - CYLINDER BLOCK

702381

P02277 EM0290 202382

P02275

EMO0227

LEXUS 1S300/IS200 SUP (RM870E)

12. INSPECT CONNECTING ROD ALIGNMENT
Using a feeler gauge and rod aligner, check the connecting rod
alignment.

«  Check for out-of-alignment

Maximum out-of-alignment:

0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If out-of-alignment is greater than maximum, replace the con-
necting rod assembly.

. Check for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connecting rod as-
sembly.

13. INSPECT PISTON PIN OIL CLEARANCE

(@) Usinga caliper gauge, measure the inside diameter of the
connecting rod bushing.
Bushing inside diameter:
22.005 - 22.014 mm (0.8663 - 0.8667 in.)

(b) Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
21.997 - 22.006 mm (0.8660 - 0.8664 in.)
(c) Subtract the piston pin diameter measurement from the
bushing in side diameter measurement.
Standard oil clearance:
0.005 - 0.011 mm (0.0002 - 0.0004 in.)
Maximum oil clearance:
0.05 mm (0.0020 in.)
If the oil clearance is greater than maximum, replace the bush-
ing. If necessary, replace the piston and piston pin as a set.
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14.[] INSPECT[CONNECTING[ROD[BOLTS
Using[Vernier[¢alipers,[measureIhe[minimum[diameter[pfihe
compressedboltfat[the[ineasuring[point.
Standard[¢liameter:[]8.1 - 8.3(mm[{0.319 -[0.327[in.)
Minimum[¢iiameter:[]8.00mm[{0.315[in.)
Ifthe[diameter(isIessthan[inimum,[feplacefhe[¢onnecting[rod
bolt.

15.[] INSPECT[CRANKSHAFTFOR[RUNOUT

(@) Placefihe[¢rankshaft[on[V/-blocks.

(o) Using[&[Hial[indicator, measure[the[Eircle[tunout[at[ihe
center[journal.
Maximum[¢ircle[funout:[0.06mm[{0.0024(in.)

IfEhe[¢ircle[funout[is[greater[ihaninaximum,[feplaceihe[¢rank-

shaft.

16.[] INSPECTMAIN[JOURNALS[AND[CRANKI[PINS

(@) Using[@[inicrometer,[neasureihe[diameter[dfiéach[inain
journal&nd[¢rank[pin.
Main[journal[¢diameter:

STD 61.984 —[62.000[INm[{2.4403 -[2.4409[n.)
U/S[0.25 61.745 -[61.755[Inm[{2.4309 -[2.4313[in.)
Crank[pin[¢diameter:

STD 51.982 —[52.000[INm[{2.0465 ~[2.0472[n.)
U/S[0.25 51.745 -[$1.755[Inm[{2.0372 -[2.0376[in.)

Ifdhe[diameter[is[hot[as[$pecified,[¢heck[Ihe[dil[¢learance.

(See[page[EM-78)

(b)O Check[@éach[main[journal@nd¢rankpinforfaper@nd[dut-
of-round[as[$hown.
Maximum[iaper[and[out-of{tound:

0.02 mm (0.0008 in.)

If the taper or out-of-round is greater than maximum, grind or

replace the crankshaft.

17. IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS

«  Grind and hone the main journals and/or crank pins to the
finished undersized diameter (See procedure step 16).

. Install new main journal and/or crank pin undersized
bearings.
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REPLACEMENT
1.0 REPLACE[CONNECTING[ROD[BUSHING

(@0 Using[BST[and@[press,[press[outThe[bushing.
SST[] 09222-30010

(b)O Alignihe[dillholes[dfla[hew[bushing[&ndIhe[tonnecting
rod.

Using[BST[and[a[press,[press[in[ihe[bushing.

SST[] 09222-30010

©0

Using[a[pin[hole[grinder,[boreIhe[bushing[io[bbtain[ihe
stBndargspecifiéd[c[éarBnce{8ee[bage[EM-85)[be-
tween[ihe[bushing[@nd[piston[pin.

Check[ihe[piston[pinfitfatitoom{emperature.
Coatfthepistonpinwith[éngine[@ildnd[pushitfintofhe[don-

necting rod with your thumb.

2. REPLACE CRANKSHAFT FRONT OIL SEAL
HINT:
There are 2 methods (a) and (b) to replace the oil seal as fol-
lows:
(@) If the oil pump is removed form the cylinder block.
(1) Using a screwdriver, pry out the oil seal.
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(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the oil pump body edge.

SST 09316-60011 (09316-00011)

(3) Apply MP grease to the oil seal lip.

(b) Ifthe pump is installed on the cylinder block.
(1) Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the crankshaft. Tape the screw-
driver tip.

(8) Apply MP grease to a new oil seal lip.

(4) Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil pump body edge.

SST 09316-60011 (09316-00011)

3. REPLACE CRANKSHAFT REAR OIL SEAL
HINT:
There are 2 methods (a) and (b) to replace the oil seal as fol-
lows:
(@) If the rear oil seal retainer is removed from the cylinder
block.
(1) Using a screwdriver and hammer, tap out the oil
seal.

(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the rear oil seal retainer
edge.

SST 09223-15030, 09950-70010 (09951-07100)

(3) Apply MP grease to the oil seal lip.
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(b) If the rear seal retainer is installed on the cylinder block.
(1)  Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the crankshaft. Tape the screw-
driver tip.

(83) Apply MP grease to a new oil seal lip.

(4) Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer edge.

SST  09223-15030, 09950-70010 (09951-07100)
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REASSEMBLY
HINT:

»  Thoroughly clean all parts to be assembled.
. Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.

. Replace all gaskets, O-rings and oil seals with new parts.
NOTICE:
Apply agenerous amount of oil on the sliding surface of the
bearing, and not on the back of it or on the surface to which
it is installed.

1. ASSEMBLE PISTON AND CONNECTING ROD

(@) Using a small screwdriver, install a new snap ring on one
side of the piston pin hole.

HINT:

Be sure that end gap of the snap ring is not aligned with the pin

hole cutout portion of the piston.

(b) Gradually heat the piston to about 80°C (176°F).

A02737

() Coat the piston pin with engine oil.

(d) Align the front marks of the piston and connecting rod,
and push in the piston pin with your thumb.

(e) Install a new snap ring at the other end of the piston pin
hole.

HINT:

Be sure that end gap of the snap ring is not aligned with the pin

hole cutout portion of the piston.

A02681

. INSTALL PISTON RINGS
No. 1 é » (@) Install the oil ring expander and 2 side rails by hand.
(b) Using a piston ring expander, install the 2 compression
rings with the code mark facing up.

Code Mark Code mark:
No. 2
No. 2 2T
EM3123 A02679 A03853
. No. 1 (c) Position the piston rings so that the ring ends are as
ggﬁer Side Compression shown.
Expander NOTICE:
Do not align the piston ring ends.
Front Mar
(Cavity)
No. 2 . Lower Side
Compressio

Rail

A02672

LEXUS 1S300/IS200 SUP (RM870E)



EM-94

ENGINE MECHANICAL (2JZ-GE) - CYLINDER BLOCK

P02139

Others
No. 1 {//I
20.0 mm

P04797

A02723

LEXUS 1S300/IS200 SUP (RM870E)

3. INSTALL BEARINGS

(@) Align the bearing claw with the groove of the connecting
rod and connecting cap.

(b) Install the bearings in the connecting rod and connecting
rod cap.

4. INSTALL MAIN BEARINGS

HINT:

. Main bearings come in widths of 20.0 mm (0.787 in.) and
23.0 mm (0.906 in.). Install the 23.0 mm bearings in the
No.1 cylinder block journal position with the main bearing
cap. Install the 20.0 mm bearings in the other positions.

. Upper bearings have an oil groove and oil holes; lower
bearings do not.

(@) Align the bearing claw with the claw groove of the main
bearing cap or cylinder block.

NOTICE:

Install the bearing with the oil hole in the cylinder block.

(b) Install the bearings in the cylinder block and main bearing
caps.

5. INSTALL UPPER THRUST WASHERS

Install the 2 thrust washers under the No.4 main journal position
of the cylinder block with the oil grooves facing outward.

6. PLACE CRANKSHAFT ON CYLINDER BLOCK
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7. PLACE MAIN BEARING CAP AND LOWER THRUST
WASHERS ON CYLINDER BLOCK

(@) Install the lower thrust washers on the No. 4 main bearing
with the grooves facing outward.

P02430

(b) Install the main bearing caps in numerical order with the
arrows facing forward.

8. INSTALL MAIN BEARING CAP BOLTS

HINT:

»  The main bearing cap bolts are tightened in 2 progressive
steps (steps (b) and (d)).

. If any of the main bearing bolts break or deform, replace
them.

(@ Apply a light coat of engine oil on the threads and under
the heads of the main bearing cap bolts.

(b) Install and uniformly tighten the 14 main bearing cap
bolts, in several passes, in the sequence shown.
Torque: 45 N-m (450 kgf-cm, 33 ft-1bf)

If any one of the main bearing cap bolts does not meet the

torque specification, replace the main bearing cap bolt.

() Mark the front of the main bearing cap bolt head with
paint.

(d) Retighten the main bearing cap bolts 90° in the numerical
order shown above.

(e) Check that the painted mark is now at a 90° angle to the
front.

(f)  Check that the crankshaft turns smoothly.

9. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while prying
the crankshaft back and forth with a screwdriver.

Standard thrust clearance:

0.020 - 0.220 mm (0.0008 - 0.0087 in.)

Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace the
poasarz| thrust washers as a set.

LEXUS 1S300/IS200 SUP (RM870E)
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Thrust washer thickness:
1.940 - 1.990 mm (0.0764 - 0.0783 in.)

10. INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

Using a piston ring compressor, push the correctly numbered

piston and connecting rod assemblies into each cylinder with

the front mark of the piston facing forward.

11. PLACE CONNECTING ROD CAP ON CONNECTING
ROD

(@) Match the numbered connecting rod cap with the con-
necting rod.

(b) Install the connecting rod cap with by aligning the dowel
pin to the corresponding hole.

12. INSTALL CONNECTING ROD CAP BOLTS
HINT:
»  The connecting rod cap bolts are tightened in 2 progres-
sive steps (steps (b) and (d)).
. If any of the connecting rod bolts break or deform, replace
them.
(@ Apply a light coat of engine oil on the threads and under
the heads of the connecting rod cap bolts.
(b) Install and alternately tighten the bolts of the connecting
rod cap in several passes.
Torque: 30 N-m (300 kgf-cm, 22 ft-1bf)
If any one of the connecting rod cap bolts does not meet the
torque specification, replace the cap bolt.
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()0 Markihe[iront[dfihe[¢onnecting[fod[¢ap[bolt[With[paint.

(d)0 Retighten[the[¢onnecting[iod[¢ap®olts[®0° [inthe[mumeri-
cal[drder[$hown.

(e)] Check{ihat[ihe[painted[mark[is[how[at@®0° @ngle[fo[the
front.

O Check[ihatIhe[¢rankshaftiurns[$moothly.

13.[] CHECK[CONNECTINGROD[THRUST[CLEARANCE

(See[page[EM-78)

14.[] INSTALL[REAR[DIL[SEAL[RETAINER

(@0 Removelany[old[packing[{FIPG)[inaterialfand[be[¢areful
not[fo[drop[@any[dil[dn[ihe[¢ontact[$urfaces[df[ihe[tetainer
and[¢ylinder[block.

(1 Using[a[fazorblade[@nd[¢asket[$craper,[iemove[all
the[dld[packing[(FIPG)[Materialfrom[ihe[gasket[Sur-
faces[and[$ealing[groove.

(1 Thoroughly[¢lean[alll¢omponents[io[temovelall[de-
bris.

(1 Using[R[hon-residue[kolvent,[klean[both[lsealing
surfaces.

(b)O Apply[sealpackingfothe[fetainer[@s[$hown[ih[the[ilustra-
tion.
Seal[packing:[PartINo.08826-00080[or[¢quivalent
o[ InstallldnozzlefhathasBeen[¢utio@2 —Brnm[(0.08

-[0.12[in.)[dpening.

o[1 Parts[imust[be[Assembled[Within[B[minutes[pfap-
plication.[Dtherwise[ihe[inaterialinustbetemoved
and[teapplied.

(1 Immediately[femovel[hozzle[from[ihefube[and[fein-
stall[¢ap.

(e)O Installiihe[tetainer[With[ihe[B[bolts.
Torque:[6.0[N-m[{60kgf-cm,[53[in.-1bf)

15.[] INSTALL[OIL[PUMP[{See[page[l.U-12)

16.[] INSTALL[RHENGINE[MOUNTING[BRACKET[AND
INSULATOR[ASSEMBLY

Install[the[inounting[bracket[With[ihe[4[bolts.
Torque:[59[N-m[{590[kgf-cm,[44[ft-Ibf)

17.[] INSTALLLH[ENGINE[MOUNTING[BRACKET[AND
INSULATOR[ASSEMBLY

Install[the[iounting[bracket[With[ihe[4[bolts.
Torque:[59[N-m[(590kgf-cm,[44[ft-1bf)

18.[] INSTALLFUELNLET[PIPE

Installlihe[Juellinletpipe[with[he2[bolts.
Torque:[29[N-m[{290kgf-cm,[21[ft-1bf)

19.[] INSTALL[NO.1[DIL[PIPE

Install the No. 1 oil pipe with 2 new gaskets and the union bolt.
Torque: 55 N-m (550 kgf-cm, 41 ft-Ibf)

20. INSTALL OIL FILTER, OIL COOLER AND BRACKET
ASSEMBLY

(@ Install a new O-ring to the oil filter bracket.
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(b)O Installf@hewl[gasketHo[he[Uinionbolt.

(©) Installiihe[dillfilter[bracket[Wwith[Ihe[linion[bolt.
Torque:[D0[N-m[{900[kgf-cm,[5[Ft-1bf)

(d)O Connectihe[water(bypass[hose[io[ihe[linion.

21.[] INSTALLDIL[PRESSURESWITCH[ANDKNOCK
SENSORS[{See[page[LU-1,[F[}-63)

22.[1 INSTALLCYLINDER[HEAD[{See[page[EM-53)

23.[] INSTALLWATER[PUMP[{See[page[CO-7)

24.[] INSTALL[TRANSMISSION[PDIL[ICOOLER[/AND[NO.[R
WATER[BYPASS[PIPE[WITHHOSE

(@0 Installheffransmission[dil[¢ooler[@nd[No.2[Water[hypass
pipe[With[hose[@and[B[bolts.

Torque:
Oil[¢ooler 29[IN-m[{296[kgf-cm,[R1[dt-1bf)
Water[btpass[pipe 21[N-m[{214[kgf-cm, 15[t-Ibf)

(b)O Connectihe[water[bypasshose.

25. INSTALL TIMING PULLEYS AND BELT
(See[page[EM-24)

26. INSTALL ALTERNATOR

Install the alternator and pipe bracket with the bolt and nut.
Torque: 40 N-m (400 kgf-cm, 30 fi-1bf)

27. REMOVE ENGINE STAND FROM ENGINE
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EXHAUST SYSTEM
COMPONENTS
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Oxygen Sensor Heat Insulato
HINT:
« Before installing oxygen sensor, twist
sensor wire counterclockwise 3 and 1/2
turns.
« After installing oxygen sensor, check that
sensor wire is not twisted. If it is twisted,
remove oxygen sensor and reinstall it.

Bracket

Center Exhaust Pipe

¢ Gasket

Tailpipe

43 (438, 32) P )

Oxygen Sensor

Heat Insulator (Bank 1 Sensor 2) . ———
g

| !
1
[
{ | 1
1
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e 1
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1
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Front Exhaust Pipe

43 (438, 32)

. Pipe Support Bracket
& [wemw]

| N-m (kgf-cm, ft-Ibf) | : Specified torque
YQ Non-reusable part

Retainer

&

A17115
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